(43) Sfg^BBS 
2004 ^4fl8 0 (08.04.2004) 




PCT 



ii 1 1 ii ii ii ii i in nun iii ii iii 

(10) SRttlRff^ 

WO 2004/029056 Al 



(5i) mmsvtftm' 7 : c«7d 487/04, a6ik 31/519, 

31/5377, 31/55, 31/553, A61P 9/00, 9/10, 21/00, 25/00, 
25/14, 25/16, 25/20, 25/24, 25/28, 43/00 



(21) BBttM4: 

(22) g^aiSSB: 

(25) BRttUHafiiB: 

(26) m&'AmowtSi 

(30) S5fe«T-^: 
4#JS|2002-276896 
$#»2003-l 39994 



PCT/JP2003/012158 
2003 *E9 ft 24 B (24.09.30Q3) 

B*S§ 



2002 ^9 ft 24 B (24.09.2002) JP 

2003 ^5 £ 19 B (19.05.2003) JP 



(71) ffl«Ar#B£*<±T0»SHI=^lvC): ttfl 
■If Xftft3fttt (KYOWA HAKKO KOGYO CO., 
LTD.) [JP/JP], T 100-8185 T ft BE *^BT- 
TS6|1# Tokyo (JP). 

(72) £BJ3#;ifcc*:tf 

(75) *a*/UBJW*BlC-3l*T0*J: ffiefc-ss 
(UDA,Kyoichiro) [JP/JP]; T41 1-8731 ftHlll ttXfl £ 
JMTT±» 118 8 1ft*iMtXfttt9K*tt 
^Bfftflrl* Shizuoka (JP). feffl KB (SUGITA,Taka- 
masa) [JP/JP]; T41 1-8731 If RSIR ££fflTF± 
» 1 1 8 8 1&ftHftXfttt££tt £3&»£8F&Brrt 
Shizuoka (JP). tttf) 8* SI (SHlOZAKl^hizuo) [JP/JP]; 
T411-8731 ftP3S ®£J|C£& SSiTT±J? 1 1 8 8 tB 
»MH*«a*1± SlIIB^ffiKBr A Shizuoka (JP). 



4*S S0£ (KANDAjTomuy uki) [JP/JP]; T 41 1-8731 8f 

ras esiB hmbtt±?* 1188 ttnmxstt 

3t#tt Shizuoka (JP). ft« fiS 

(KUWANA,Yoshihisa) [JP/JP]; f 100-8185 Xm£B Tft 
HE*W-TI 6§ 1 *tMttXSttd£tt* 
ft A Tokyo (JP). SB a- (SHIMADAJunichi) [JP/JP); 
T411*731tfHK«*»**«rF±t»1 1 8 8 tt 
fQffiBXHttzt^tt SXtt^SFKRrM Shizuoka (JP). 

(81) Jt^H (BA): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, EG, ES, H, GB, GD, GE, GH, GM, HR. 
HU, ID, IE, IN, IS, JP, KE. KG, KR, KZ, LC f LK, LR, ES, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, IT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) ft £B fit*): ARIPO (GH, GM, KE, LS, MW, MZ, 
SD, SL, SZ, TZ, UG, ZM, ZW), =r */ 7 ¥f It (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — Q y /$&Pt 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI *t#lt (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
Ml., MR, NE, SN, TD, TG). 

- Bgnsttftft 

GparfS-ey ha>Sffllc»K_**iTl** r 3 -KfcB|» 



= (54) Tide: [ 1 ,2,4] -TRI AZOLO[ 1 ,5-c]PYRIMIDINE DERIVATIVE 

(54) [1. 2, 4] h'J7 % /P[1 . 5-c]bf«J 5 5?>R*I* 



IT) 



o 




(I) 



utable to adenosine A 2A receptor hyperenergia. 



(57) Abstract: A [l,2,4]-triazolo[l,5-c]pyrimidine derivative represented by the 
general formula (I): (I) (wherein R 1 represents (un)substituted aryl or an (un)substi- 
tuted aromatic heterocyclic group; R 2 represents hydrogen, halogeno, lower alkyl, 
lower alkanoyl, aroyl, (un)subslitutcd aryl, or an (un)subslituted aromatic hete- 
rocyclic group; R 3 represents lower alkyl, lower cycloalkyl, (un)substituted lower 
alkanoyl, (un)substituted aryl, an (un)substituted aromatic heterocyclic group, etc.; 
and Q represents hydrogen or 3,4-dimelhoxybenzyl) or a pharmacologically ac- 
ceptable salt of the derivative. They have antagonistic activity on an adenosine 
A2A receptor and are useful for treatments for and/or prevention of diseases attrib- 
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(IH-ah) 



Ig6 2 

m&ms lT*#bft5{fc^KlH-a£)£/BVN-C, MM; 2 7©Ig 

Mif&3 3 
Ig6 3 

Mm 3 2©x@6 2-e#b^fe-fb^(lH-ag)SrffiVNTs Mii£2 7®ig 
Mitfe3 4 
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OCH 3 

HN' VY" 0CH3 
c| Ay^N (II) 



IH64 



(XXVI) 



R 16 CT "M 



PCH 3 




R 16 Q 



HN" \ f 



0CH3 




N 



(X5) 



XII65 



pCH 3 




Ifl66 



R 15a MEZ*fcliR ,5a Li 
(VII) 



pCH 3 




HO. 

Q 15a 



HaCv^^Y^N (IQ-ae) 



HN' V^° CH3 
; N (|Q-af) 

i2 




CH 3 



XH67 



HO. 

D 15a 



IjlH 2 

I J— Ri 
S N 




(IH-ai) 



CH 3 



Ri % R 2 , R 15 \ R 1( \ M *5 i Z fi^rtu^^H&ia £ l^T'fc 5 ) 

IH6 4 
116 5 

03; L < figi&T?, l~48 0* L < fi 3-5 fit ffi&SI-S r. £ lei t) „ it 

Urn, ^&ff S^5vV^-7VK THF\ 1,4-v^^f"^ DMF\ . 
DMA> DMSO, -OH^ V/^y. ^sW^ ^nci^y, ^pn^/U 

A\ * f-JV^jV^r Y *9 J —JK Sufi's yo'V^/K -fyycit 0 
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Xg6 6 
X5&6 7 

te^MlQ-afltr/Bv^ ^5t& 1 ©Ig2 - 1 $fcttIS2 - 2 &Htt&KJ& 
S^jtfe3 5 

ft«a-«j(IH-aj)«:£HT©IiB^K3frt5 £ <t 3 0 




(IQ-ae) (IH-aj) 



(5tf\ RifciT/Rati-ttl^nSinBfclRlllTfibS) 
Ig6 8 

S£fe&3 6 

^*ClH-ak)f±«TOXgT?ift3t"t-5riiS-elr5o fb^(IH-aj)f4 



-42- 



WO 2004/029056 



PCT/JP2003/012158 




X^6 9 

^^co)i i~io ^a, l< r± 1.5 ^so^t)(xxvn)^^v>T, sat 

& 1 Olg 1 1 mtkKJ&trft 5 r. t J; 5 , ft^»(X6)tr#« - 1 
IS 7 0 

ik&yoOL6)b i~io a*. u< » 2 ^fi©fb^(xxvm)^v^T, tK£ 

& 1 ©IS 1 i IBWtftKJSSrff 5 C £ K J: <9 ,fl*£4M[Q-ah)«r»S - 1 3 Q 
I® 7 1 

{b^WQ-alOSrfflV^T^jt^l ©Ig2- l i£.tcitTM2 - 2 ^ftKiS 
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NH 2 

nVvr 1 

TMl 2 

S43gjfe3 4 (Dim 6 4X*mbnZ4k&y>)0L5)fc7Ffel&&Btps 1 Sfi~^iifJ 
OH*.fii?3^K>^^ S^/p^**^ ^ry^yf. £f£L<te5~10 

IS 7 3 

fc£^(IQ-ai):|r/SV^ SSiitfe l OIS 2-1 ^fcttlS 2 - 2 £ J^fiBfcKJS 
fcfr ^4*(IH-al)*#5ri*st»#5 0 
jB£&3 8 
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mwki ioxg2 4-c#btL5^#aQ-o)^st^^ , f, i~5 aft, » 

DMA, DMSCK s<yi£>^ Y;v^y s ^--yuy, i?-t?uut?l/ s fuu-fojv 

tU if-Ct 9-#7 Iff? n [3.3.1]/ ■fl/tmiZ tV\ 
IS7 5 
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OCH 3 




xm.7 6 

w&&3 4©ig6 4T*#^>tl5'^b-a•^(x5)^^&t4m t t'^ 1-3 mm, 

£#(IQ-ak)£#5 - t ^-Ct 5, 

LTWu ^Jx.f^v f ^^^-x;K THF, 1,4-v^^l^ DMf\ 
DMA X DMSCX -O^g^ *t 9 svy^ ^00^^ ?nuft/u 

A % Mflstf^ ;**V-/K ^*/-/K /n^V-;K 

167 7 

$^ft3 4©X©6 5^#b^5^^(lQ-ae)MV^ N IS7 6 fc|PM*fcK 
Ig7 8 

<fb£*C[Q-k)S:fl!v vc> S3fi& 1 ©16 2-2 t mmteEJfcZft 0 - 1 i t) , 
fl5£te(IH-an)&#5 r. £ 5 e 
BS&&4 0 
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S 

NH 2 X R 33 NH 2 

JL ». H 2 N N X m 

(IH-an) (IH-ao) 

(5£t\ ri i ^ tt^tuenaaia r 33 ttttne R 8a tnmvbz) 

Ig7 9 

& * L < » 2 ^4cD<b^(XXIX) i: M~l50'C©Pfl©ia^T?RJiS $ « ~ i: 

*J£tt&j&£: LTIt tfiRtf^fvVa:— r/K THP\ l,4-*Stty->* DMF\ 
DMA. DMS(X Y/voli/^ $-iyuy, i??vu/?y, 



XS81 



HN 

N^N-N. 



(IQ-ae) (IQ-al) 




OCH3 




(IH-ap) 

Ig8 0 

$Bt&3 4©Ig6 5-C#feJx5ib^*ClQ-ae)t N,N-^^fM;^7 5 K 

< fi 140<C-C\ 1-48 B#FfO, 0£ t < 3-5 U#B8KJ&£-£fc& % ^Ste^*, 
1-3 L < f± 2 g SO t v 5 ^ £ ixJS $ - I- <fc 0 ^^CEQ-al) 
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7ff%m%®ib LX^m^t^^^-^^Tm^ 1,4-iWrf-^DMF, 
DMA, DMSO N ^-i/Uy, i?# n d * ? >\ ^nu/jw 

A, Eifeft^lf, y*/-/K x.f/-/v s yn/V-^K 

* fc liE^ UTffiV^b^ * T 1> ^ * y -;Vj&S0t L V \ 
IfH8 1 

<b^O[Q-al)«rfflV^T, 1 <OTM 2- 2 k ffiffiftRJ&Zft 5 £ £: <k »K 

zftfmmm, mz.tz, »Wx km, ^a**^ 

tMJ7/W^t«^$ti5s 09;ttfs K^^y, 7;vft KVS^ 

t fc-Ct 5oK^ c J? KWv'yiOTCf h7^Koy- V^-X (Tetrahedron 
Letters) , 37 40-5^ 7193 H (1996 ¥) «H f&fW>#iirCiet U ttffii" 

*^^^<toT#bn5'fb^CD^A^Sr^l~8*^-r o Me tt 

^ ^vi^ Et tt^^Srx 'Pr (Wy^o tW^r^-fo 
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— NR 42 R 43 


160 




161 




162 





KM l 7fy ^£###£fftfl (Try Aa*£*fl*rat«*) 

Bruns b [^l/^a^-^T — v = o v?— (Molecular Pharmacology) % 
29%. 331zH (1986 ¥) ] \z%=F<D&Bi&1IB*.Xfto1t 0 

7 y Mftfcft&x tK# Lfc 50 mmol/L 1> U *(t Ko 5 / 

y-ifift* (BUT. TrisHCl iBSi") i0HV& (pH 7.7) #!> ^y^v?t 
if- (Kinematica *±M) £^T»Lfc 0 »»ift&j8't>#l*L- (50,000xg, 
lO&jRI) > #bnfcetM^P*^50mmol/L TrisHCl »flKR4:in*.TSIH» 
U fl«©38'£>#«*rfTofc. #kftfcft^M>£> 5mg (Uft) /mLtf>j|a 
lfe*aEtCJ5fc<5J:5lc. 50mmol/L Tris HC1 [10mmol/L ttt-fb^^V^^s 

T*f J^yfT^-r- i? 0.02 a=y Wmg ,M (Sigma tfcR) Sr^tri SriD*. 

±IB©«f»U*:»lfi«»* ImL h ]) ^ * A L?c CGS 21680 
{3H-2-[p-(2-^7^^^v'^^)7^^^T 5 /]-5'-(N-^?v^V#>lK K) 
7?V : 40 ^r^-U -/mmol ; ■ -f ^7 yK--a^!)7 (New 

England Nuclear) #M [If ■ 5?+—^ • *7 ' 7 t~ = * " 7^ K ■ 
zc-? y ^ y^yW ir y (The Journal of Pharmacology and 

Experimental Therapeutics) , 251 888 M (1989 ¥) 1 ) 50pX (ftftft 
ft 4.0nmol/L) *5 J; tmfc-fba* 50uL SrJP^fc. 25tre 120 #IHJ» 

BL-fcH, Uy*mmM$& (GF/C ; Whatman ifcft) ±-?fe&«§l*ifiU ff^ 
fczWfr Lfc 5pL © 50 mmol/L Tris HC1 8H*fi£T? 3 Hl» Lfc 0 #7 *tt*£tt& 
^WT^ftts Wf-\s-9 — (EX-H ; fB3fc«lH*±M) 
ttlrtB*Srtt#'>^V— i ^3 V%*; s s9~- (Packard &$£) T*Zll£Lfc 0 

ttofc^O^SJBtfWt^ (SH-CGS 21680 *££) ^ft-TSPlW^ttite 

ia#*(%) = {i - (X-Y) / (Z-Y) } x 100 
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m (Z) fctt, f*Rfc£fc##£T-C© 3H-CGS 21680 t£r&fttt£ 

ST?fc5. (Y) lOOpmol/L ^P^ywf;^ 

(CPA ; Sigma tfcft) £hSET"T?© 3 H-CGS 21680 &&%tMm&X'hZ>o 
fcTWUHMI (X) fcHu ^-«^(^^^b^#^TT'(D 3H-CGS 21680 # 
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mm%m\z&%i-zmm w%.&'*-**yym, mA®m%&*i$t*m%ms 

mmM2 CGS 21680 fH8*^v^- (MS) fcftt-SftUB 

|^T*&5 0 CGS 21680 (TrV^A^^ft^iSIS) fclHfcrtfcS^a ^ 
777 i*^ AaAg&ftfcfl- LTESc&&flc<0 ^SflCWWl (medium sized spiny 
neuron) KljSJtS^^ (GABA) fHW**WWtt^^fi«as«HII$*u5 [3? 
ft/"' ■ ■ -a'-n f-f^y^ (Journal of Neuroscience) , 16 # x 605 
JC (1996 ¥) ] o ^ori^^ Try 9 s"s ^ft«#fWi*tt»*#*»6>* 
GABAfNW4#ftOffl^tiE5iW^t»fBL,-t©jfe^ CGS 21680 

5S^«ttddY^-r^^ (#S 22-25g, 0* SLC) &1S¥10MI^-CH 
R&frofc. CGS 21680 (RBI f±SSQ (*«343!&tt:S» fc&#U 

10ug/20uL 0.3% (20) 

y/Vlf^^y^-W^-h (£*&> Tween80 bWrt) $&MW& (XMUMft 
®D T'lSLtl^fc. CGS 21680 SrlB^rtt&X-t-a 30 &Sktt& 
**^trl8«»*fcH*WflS***r**<i:V^»» (0.3%Tween80 : 
Sr-tJx-engPS-^bfc (-^^ftSlOgfcfcl? O.lmL) 0 S*Rf&a*S 
1 I^Ba^^ 1 EE-f oils $ 4.5cm, 4© 1.0cm OlSCfitfcT^ !) /H8Stf>-£^ 
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(OtfrJft&fcfcBttfc* 10 S>6l±fit*>, fc&H: 
j^E^W*S5S>£l±x 10#*^ o 

«Ktt^l$ffl#l0#£JLk. 
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StlK, ftK*K-&Kl!Brt*:** J E:©S»©«F»E«Fra# 10 S> 
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&*©$I5£J4 1 SI 10 EE©# 9 3 T$r^ff Uto fc ($g£ 50 „ 

W&M&Lb LXti 10 pa*©** i/^v-^aTfl* 4^TfcfcofcW*«r* 
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72 



Uv^ (MPTP) feln^yMtyh] m&tfSf^/B 

7k Kot'i;^ (ElfU MPTP tlfti") Sr»1I1'Sfc^WfcIMt-**flE* 
K/<§ • D N » • E@$S^£^-f= ^<£> MPTP M;g 

MIHJltty<— ^©^f^fc LT&bftTV^ [/nv-7>l • tf" 
-j-y- 3 "TvW TJjf*^ — -^--f jcy^. • zx<— • ;x.;* • 3:— (Proceedings of the 
National Academy of Science USA) , 80 4546 H (1983 ¥) 1 . 

-^-fe y h rsm9(£JR utii©*mfi t mptp ^ i «j y 

&75i~w t bftTV^S [~ a — P iM J^yx • V^— (Neuroscience Letter) „ 
57 37 JC (1985 ¥) 3 . 
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2~3 MffiKOtm^yi"-** y h (#4 300-375g. B^^VT) £lP4 
E6/BV^ISlfe&fTfcofc 0 MPTP (RBI #M) SrffiWffi^aAfi* 
fi)fc&#U2.0mgfcgfc 1 0 1HU5 Braa^^^-ty h-fcTt-S-^bfc 

fcjfl^fco f*8fcfb£ft«: 0.3% Tween80, 10%^ a ffi<Dfrt®&X*MMW. t LXM 
LT&V^o ^-^y VJeTO 30 8 R#I8U 1 ^|Rltt^^^6>m^ Ui 
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(Sign-Wilcoxon test) ] . i38^*^coV^rt>1i«^^Wa^#»i:*^Saa!# 

ik&y>)7 1, 7 6 s 8 5tt3*^ ta - ! ffeS' b MPTP 3r^y 

SWA 4 (ffl^lOK). 

Ltlt ddY^Htt-v?;* (#:*21~26g, P^SLC) £11110 

EET^ffl Ltc 0 ^ffiMUMfflWt, M.23±1°C, Mm 55±5%<Dm^X^U 

U (CRF-1 ; *Dx-V*JmWXM, J£%0 fcit>*7K (tKjItK) 

ftttK^Lfc. Ltf±, 0.3% Tween80 MtlILT, 

KRHM 1 l*miiirfcfcR«4Lfc. IfctttflRWfctt* 0.3% Tween80«O^^ 
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lOmL/kg gnS4U„ ^»l*ra©ai3EttPo»olt cr-^ 7*7 • -Y ^ 
# — f atl/'f - 77 /W =1 ^-f 5 ^ - * • 7* • * 7 tf — (Arch. Int. 
Pharmacodyn.) N 229 327-336 H (1977 #0 ] fciflDTfTofc. -f 
'MW7-?y R f^TMf (E^lOcm, £i$ 25cm) tKS 23±l°C<£>7k£ 

9cm \z.m.-ox~*v*% 6 ^wac^*fc. ^w^oa^ce^©^?*^ * 

^S]B#P H loa'J^2^TOfitT N *©&©4#IW (240 WsttsaaSfrSb 

frofco BrtyXA©##&^ft<-t-5fc«^ 1 If 10 EE&^ji-eh/Ptfr, *pfc 
© 5 EE-fofc£ttT£»&fTofc. ft, *»l$IHffl5£fcW: 2 EESrlR|l$fcfc*U 

Steel-test ife&JEVvtfrofc. 
fc-^7 1, 8 3, 8 9*3 it* 9 4 tCte lOmg/kg 8084^ ^tfrHffig©^ 

gfcfc&l^JgffifftB (10 7 mol/L X- 50%J^±©IE.$^) Sr#LT*3 5 „ AzA^t 
^WTO (learned helplessness ; LH) ^-tVVWM 

nWhk LTf±, SD 3fS*£&7 y h (ftfi 220-320g, 7 B#^-/i' 
*y £1;$ 10-15 BE-CffefflLfe. fWliW, M.22-241C, 
SH? 50-60 '/.©SiltifU A (CRF-1 ; *y 3U^/H**I3& *0K) is 
XXf^^M^^^M^tc 0 ^Mmt^m-tM^2 0 g FRKFR1 
©rt*tt*BSr#«0 ©lMim'HnT-2mg/kg£##Ut 0 ' 

WSlMfcSlitfcLTHt, Vt^/^J'^^i (TK-40 IS ; UNICOM & =p 

feRttT, ^^^©^Si- 1 EE-f 07 v Y *Afttz 0 2 o©*-ft-eix©*RB (22 
x 20 x 26 (m)te,*x^W^ ^-71^0^7*!) V a S>7 (1.3 

mA, ^^7^/«) Sr*ffr*T?t5.fc5fcfcoW3o ^hM'y^^l: 
AftTV^B^f* 50 ^WT?&5^ a^tfa.-^fMflllfc J; 0 7^A^ 
|R (10-90 #) fcy^Afc*!" ^"7, (10-90^) It J: 5 26 ^IB 

MelS^Tifl&WW^ay* (inescapable shock ; IES) SrSltTV^SI^IHlc* 

H2 0 @ % Maier b©#& [^-7^ • ^7 • =^7T^ • T^K • 7 

^ v^n *JfiA' -f/fnc S?— (J. Comp. Physiol. Psychol.) > 85 581-592 

M (1973 ] &<fct* Geoffiroy £ Christensen ©;#}£ [ K? y 7* • 7*^o ? t° 

y^- pf— (Drug Dev. Res.) > 29 48-55 H (1993 ¥) ] 

LTv'-r f/^y^^WR^fTofco ^ h^y****©^^*^!** 
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# N ftfc>!3 K 2cm Olft H/V^ttX 2 ocpgpMl- Lfc 0 WV^y 
^*§3^£ LTfiFRl(7'1f^-« , 9^*T5 ty&ftKyy hfimo^m^W) 
LK^b, yyYK 0.6mA ©l^v^a 5 #f B m#$tl5„ :/if-tf*R|t> 

ft%k~T'&W®i LX FR2 (7 v f 0.6mA ©1^;/ a y * ^ 10 #F^# £ 3 „ 
S&S' a vt^Wfe 0. 5 ^W^K^T, 7^H: 0.6mA ©S^v" 3 $/ ^ 
d* 10 WA^f^ttSo £*±& 1 Isltf)!*^ U &©f*fj3&s ^ 
Ol$^£l5|E»») «ifiUfc D HHMSO^te. FR2 id&ttS 2 Ih]<Z> 

(Escape response %) = (li!«5!ji£fTi&/l5) x 100 

gft$£ (f^»M(Intertrial response %)) tiu fSWSlb^g (Psychomotor 
stimulant)^ (DtmtL tz 0 

mnm^mm Ontertrial response %) = (£&»»/15) x 100 

jE3t*j« t IES AW *1«<Z>^& Student-t X*8kM U IES £ I* 

^b-a-#J^^^lHl»*5«tt>*f^^#»)^^^^ Steel fe^<t >9 #MJt^^ 

wassAs^tHiwy:? h£ffiv^ 0 

< \*%h&>±.<D&fth-mm&u mm¥<D&mftmz&^x x<%abtix^ 
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- #m p km s K9m t < it^^<Dskm tmmxhz mmt&m 
xmuztiZo 

% t < \ttti&±.<Dffifh&fi*mvtz> ^bhx% Zo 

^1H^!3 N 1-50 mg/kg& 3-4 |I!K£itT&^-3^^£bV\, 

tf brs £ ttSJ£o^^^ ^ y b ^rE*i-5o 

5-T5/-2-(2-7y/l0-7-7an/V[l,2,4]MJT)/n[l,5-c]lf !> 

7-^ u n-5-(3,4-S^ h^V^^^/UT 5 /)-2-(2-7 U /v)[l,2,4] M)7^p 
[l,5-c]t°y (ft-^G, 500 mg, 1.17 mmol) &THF (5mL) fc^#U 

7i=^?| (213 mg, 1.75 mmol) s If * h J) 7^^/V^^7>r W<? S?9 
A^D'J K (25 mg, 0.035 mmol) *5J:t*2 mol/Lfimj- b >J !7 A*$S8ft (2.5 
mL) SrJq^., RJS3R*M*-C?^U *4foKSriB^ * o n 

ft^^yKoa^»3K) T?«f«U 5-(3,4-i?^ >^i/^y^7>; /)-2-(2-7 P 
/l/)-7-7^=Ml,2,4lMJT>^n[l,5-c]t 9 y (424 mg, 0.99 mmol) 

#£>*lfc 5-(3,4-^^ f^^Vv^T 5 y)-2-(2-7 U /V)-7-:7^=Ml,2,4] b 
U 7yo[l,5-c]t c !J 5 i^yl: h y (3.0mL) K:«fl?U A' 

(541 pL, 4.95 mmol) *3 it* hV 7 frOm $ l/X/Ufcl/Wt (230 pL, 1.98 

mmol) ^ix, mm.x 4mmm¥vtc 0 ^m^imoVL^mit-rvv^^ 

3*1 (168 mg, 0.606 mmol) LT«61%-Ci#fc D £btC ft 

1 tf>6£,@#&^* /-/Vj; <9 ??&£i U ft-fr* 1 t LXWc B 

m NMR (8 ppm, DMSO-de): 8.15 (d, J=7.9 Hz, 2H), 8.04 (brs, 2H), 7.95 (d, 
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J=2.0 Hz, 1H), 7.55 (s, 1H), 7.4-7.6 (m, 3H), 7.22 (d, J=3.3 Hz, 1H), 6.74 (dd, 
J=3.3 Hz, 2.0 Hz, 1H). 
Mass (m/z): 277 (M + ). 

IR (KBr, cm 1 ): 1652, 1646, 1618, 1600, 1552, 1508, 1419. 
iM:218.5-219.0 o C 
2 

5-7 ^ y -7-(2-^5/V7*=^)-2-te-7 V ^)[l,2,4] h V TV p[1,5-c] t°y 5: ^ 

-fc£*G (5.00 g, 13.0 mmol) £r THF (100 mL) KSMfU 2-^5^7^ 
s^M^K (2.50 g, 16.7 mmol) , If ^ M) 7s=/^7^^7^^^ 
pi) K (680 mg, 0.970 mmol) 2 mol/L ftft?- h y V AtK^ (25 mL) 

9«PW3S»Etfco U ^TK^rJP^ ^nnsM' 

?A*Dtik&&9& T'ilL, 5-(3,4-v^ h^^y^T^K-fe-*^?;^ 
^=/V)-2-(2-7 U /W)[l,2,4] h y ryn[l,5-c]f!) 5 v 5 ^ (4.95 g, 10.8 mmol) & 

nbtitz 5-(3,4-i^ Y*^^i/;VT % ;>T<2-*^^^7 ^-^>2-(2-y V 
A-)[l,2,4] f> y n[l,5-c]t°y S^Sr f» y :7;M-p« (32 mL) »fl?U 
b y P ^ * ^/I^* >^ (2.4 mL, 26.8 mmol) Srflnx., M*C 12 R^f^ 

# Ufc 0 mtiMZMfo Lfc^o *;^ttl? U 1 mol/L b U #-Mc 

ufc 0 ass^ p p h y i^-^ a y uflaMb 2 (1.74 g, 5.70 

mmol) Zb&MW-k L-C#fc 0 «£teTTii3iU »aE«r^J?* 

- ^PPtfvW^ 2 mol/L T^*=T-^ * / 

T'iiU ft£4&2 (334 mg, 1.10 mmol) «$63%t1# 
fc„ $ fe #fe JxfcjfrS* 2 Srai^ / -/UJ: 19 U i: L"C#fc. 

iH NMR (8ppm, DMSOde): 10.20 (brs, 1H), 8.12 (brs, 2H), 7.95 (d, J=1.7 Hz, 
1H), 7.60-7.90 (m, 4H), 7.31 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 
1.7 Hz, 1H). 

Mass (m/z): 305 <M + ), 207. 

IR (KBr, cm 1 ): 1683, 1678, 1659, 1632, 1616, 1541, 760. 
5c*#*r : C16H11N5O2 • 0.1 H 2 0 h LX 

HaStt : C 62.47%, H 3.68%, N 22.53% 

tHWft : C 62.57%, H 3.67%, N 22.80% 
Wi. : 224.0 - 224.5^ 

5-T $ /-7-[2-(3,4-^> h **/s<V*JjVT * *^/U]-2-(2-7 V 

^)[i,2,4]fyryp[i,5-c]t o y ut&mv 
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2 (250 mg, 0.82 mmol) & THF (8 mL) \zW& U ^-7 b V MT ' 
V (164 mg, 0.98 mmol) MUX 2 ^FbIW L/c, KJMtl MJ T1? h 

^v^St-fb^?*-}- VVVJ* (521 mg, 2.46 mmol) SiB"? 5 BtlHJH* 

Lfc 0 Rj&mKsH*? v F AG1X-8 1/^^ W ^"7 s> FtUk 2.0 g) Mx., 
^•eMjtLfcf, itigLfc. itlSSr«£ET-C»«lb, gHtfc* n oajvi^ 
&£tfT/Vxt: Kl/^y (S/^-T^FP y^tfclk 500 mg) SrJn^ Ifi-C 
bfc&,ilSiE Ufc.««Sr«EETl?»«l URfcfcT* f = h V MS mL) 
9 M V 7* fcf/l^— 7VV (10 mL) (DU^B^ 0 f¥J£ii {b^fe 3 (80 mg, 
0.18 mmol) £ L-TilX^ 21%"e#fc 0 

iH NMR (8 ppm, CDCla)- 7.64 (d, J=2.0 Hz, 1H), 7.3-7.5 (m, 4H), 7.25 (d, 

J=3.3 Hz, 1H), 7,20 (s, 1H), 6.88 (d, J=1.6 Hz, 1H), 6.77 (dd, J=7.9 Hz, 1.6 Hz, 

1H), 6.72 (d, J=7.9 Hz, 1H), 6.60 (dd, J=3.3 Hz, 2.0 Hz, 1H), 3.86 (s, 2H), 3.84 

(s, 3H), 3.82 (s, 3H), 3.73 (s, 2H). 

IR (KBr, cm 1 ): 1660, 1610, 1512, 1417, 1240, 759. 

jmftm : C25H 24 N 6 03 t LT 

Iflfi : C 65.50%, H 5.47%,, N 18.41% 

tWflt : C 65.78%, H 5.30%, N 18.41% 
MM : 168.0 - 168.7°C 

5-T $ / -2-(2-7 U ^)-7-{2-[2-(2- 1° U VM^frT 7i=M[l,2,4] 
M? T y n [1,5-c] tr 5 5 5? ^ 4 ) 

gjftftl 3 t mmt£lj&*%\<\ ^7f^^75^N^ ^;V-2-(2- t° V i?M 

/l/ (lmL) i^y^nt 0 /^— r/v (4mL) ©JB^*jKJ:Df¥ifeftU 

«4 (50 mg, 0.12 mmol) LTJR*15H^#fc. 

iH NMR (8 ppm, DMSOcU): 8.42 (dd, J=5.0 Hz, 1.6 Hz, 1H), 8.18 (brs, 2H), 

7.96 (d, J=1.6 Hz, 1H), 7.4-7.7 (m, 5H), 7.10-7.30 (m, 4H), 6.74 (dd, J=3.3 Hz, 

1.6 Hz, 1H), 4.00 (s, 2H), 3.00-3.10 (m, 4H). 

Mass (m/z): 289. 

IR (KBr, cm 1 ): 1663, 1606, 1558, 1417, 1326, 773. 
5cSf#W : C23H21N7OI.I H 2 0 t LX 

mUit : C 64.09%, H 5.28%, N 22.50% 

th^jfi : C 64.05%, H 5.42%, N 22.73% 
M : 179.2 - 180.0^ 

5-T ^ J -l-ll-iA-^J^^y <?M7 *.~M-2-(2-7 3 ^)[1,2,4] 

h y r y n [1,5-d t° y ^ • 2 mm ut&yos) 

ik&Vs2 (250 mg, 0.82 mmol) £ THF (8 mL) l-a^TH^? 
i?> (112 mg, 0.98 mmol) •tS&TTffigi (200pX) SrJq^ *»*C 1 I*BtJl# L 
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tc 0 Kl&WLfc h])T±h *i/7kmt* tmi- h y V& (521 mg, 2.46 mmol) & 

5yKtfcR, 2.0 g) fcJP*., iifitllWLfcts afciLfco it«S:«flET"C 
giU aSE&^pnaJvuAfcSflfUtau i^oJ VU&y (850 mg) ftitF 
#!7 tf^/vt°y v^l/i?^ (i/^-7^K9$/ftti> 850 mg) Sr^PXs £28. 

©fl«:*^A48^*Jn*.fc. ftbftfcBtt&^y-^ (10 mL) 

(10 mL) ©a^*HEJ:9fflSAU fc£4&5 (217 mg, 0.45 mmol) £6£Jr£ 
d i LtlR$ 55%T*#fc 0 

iH NMR (8 ppm, DMSO-cU): 8.34 (brs, 2H), 7.97 (d, J=2.0 Hz, 1H), 7.83 (m, 
1H), 7.50-7.70 (m, 3H), 7.24 (d, J=3.6 Hz, 1H), 7.18 (s, 1H), 6.75 (dd, J=3.6 Hz, 
2.0 Hz, 1H), 4.53 (brs, 2H), 3.00-3.80 (m, 8H), 3.21 Cm, 2H), 1.27 (t, J=7.0 Hz, 
3H). 

Mass (m/z): 403 (M + ), 289. 

IR (KBr, cm 1 ): 1651, 1639, 1632, 1612, 1558, 1512. 
jbmfrffi : C22H25N7O2.O HC1 • 0.2 H 2 0 t VX 

MMiU : C 55.13%, H 5.94%, N 20.18% 

tfHlt : C 55.05%, H 5.75%, N 20.42% 
jR£ : 2530 " 253.4°C 

mmme 

5-T ^ y -7-l2-(3,5-v f ^ ^^)7x=^]-2-(2-7 y 

;v)[l,2,4] hyr^D [1,5-c] fc° y ^ • 1 jfiM Mb-g-ft 6 ) 

X., «BET-C*Bbfc«. B*££THF (3mL) t V^n If/l^-TVl" (10 
mL) nm&mtZ V ff^B B a U 6 (152 mg, 0.30 mmol) & i: L 

36%-C#fc 0 

iH NMR (8 ppm, DMSOds): 9.58 (m, 2H), 8.41 (brs, 2H), 7.97 (d, J=1.7 Hz, 
1H), 7.50-7.70 (m, 4H), 7.24 (d, J=3.3 Hz, IH), 7.18 (s, IH), 6.75 (d, J=2.2 Hz, 
2H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, IH), 6.45 (t, J=2.2 Hz, IH), 4.22 (brs, 2H), 
4.09 (brs, 2H), 3.72 (s, 6H). 
Mass (m/z): 456 (M + ), 288. 

IR (KBr, cm 1 ): 1660, 1639, 1622, 1583, 1458, 1419, 766. 

jimfttif : CaHa^NeOs- 1.0HC1 • 0.1 [(CH^CHkO • 0.6 H 2 0 b LT 

HftHft : C 59.87%, H 5.30%, N 16.33% 

thJMt : C 59.82%, H 5.41%, N 16.35% 
tt£ : 213.5-214.3°C 

6 . r * / - 7 -{2-[2-(N-7ir5vVT 5 7 )ifvv7 f^]7 I ^M-2-(2-7 y 
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/V)[l,2,4] fPT'/n [1,5 c] tf D ^ v 5 ^ • 1 ItSfctt 7 ) 

EETT?*tiLfc&, ^jt$r-f yyak s ^T/W'=-/v (7mL) j;i9S^ B B H U 

m 7 (187 mg, 0.41 mmol) £ £ LTJlX^ 50%"e#fc o 

m NMR (8 ppm, DMSO-ds): 9.24 (m, 2H), 8.30-8.40 (m, 3H), 7.97 (d, J=l. 6 

Hz, 1H), 7.60-7.70 (m, 2H), 7.50-7.60 (m, 2H), 7.25 (d, J=3.3 Hz, 1H), 7.22 (s, 

1H), 6.75 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.25 (brs, 2H), 3.42 (m, 2H), 3.10 (m, 

2H), 1.85 (s, 3H). 

Mass (m/z): 391 (M + ), 289. 

IK (KBr, cm 1 ): 1637, 1597, 1508, 1417. 

7Gf?f##r : C 2 oH 2 iN70 2 -1.0HCl • 0.3 (CH s ) 2 CHOH • 0.7 H 2 0 t LT 

mmW. : C 54.61%, H 5.45%, N 21.37% 

tWtt : C 54.75%, H 5.67%, N 21.38% 
jft£ : 230.8 - 231.3°C 
H»8 

5-7 5 y -2-(2-7 U /l-)-7-{2-[3-(2-^-^r V fc'u y i^y-H^^P fcVWT 5; / ^ ^ 

/k] 7 ^ =Mti ,2,4] b y t y p [1,5-c] t° y ^ 5?^ • 1 it^it is^tt 8 ) 
mmm 3 1 mmtej>mz^\ ^? v v v& 1-0-7 tw)-2- 1° 

&*P*., »BSTT?*«LfcfK aaSr^^y-^ (5mL) iDSJtSU fl^#> 

8 (174 mg, 0.34 mmol) &&&&& UTJlX^41%T*#fc 0 

iH NMR (8 ppm, DMSOds): 9.21 (m, 2H), 8.40 (brs, 2H), 7.97 (d, J=1.6 Hz, 

1H), 7.70-7.80 (m, 2H), 7.50-7.60 (m, 2H), 7.24 (d, J=3.3 Hz, 1H), 7. 22 (s, 1H), 

6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.23 Obrs, 2H), 3.34 (t, J=7.2 Hz, 2H), 3.24 (t, 

J=6.4 Hz, 2H), 3.02 (m, 2H), 2.20 (t, J=7.9 Hz, 2H), 1.80-2.00 (m, 4H). 

Mass (m/z): 431 (M + ), 289. 

IR (KBr, cm 1 ): 1684, 1670, 1662, 1655, 1647. 

5c*#W : C 23 H 2 5N 7 O 2 -1.0HCl • 0.4 CjjHsOH • 1.4 H 2 0 t LT 

HSiJIt : C 55.77%, H 5.88%, N 19.09% 

tMMt : C 55.88%, H 6.15%, N 19.16% 
jftjft : 153.5 - 154.21C 
HJfc0!|9 

(±)-5-7 ^ / -2-(2-^ y ^)-7-{2-[(2-p< h ^-l-* =f-;V^;v)T f/V]7i 

n/v}[i,2,4] h y TV** [1,5-c] try • ltttttt Uk&Vos) 

*.> ®my?mffii>it'&, nm&j v?v vtvr^-^ (7 mD «t 0 u 

fb^fe 9 (66 mg, 0.15 mmol) £ LTUX^ 18%"C#fc„ 
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iH NMR (8 ppm, DMSO-de): 9.43 (m, 1H), 9.01 (brs, 1H), 8.19 (brs, 2H), 7.98 
(d, J=1.6 Hz, 1H), 7.60-7.70 (m, 2H), 7.50-7.60 (m, 2H), 7.26 (s, 1H), 7.24 (d, 
J=3.3 Hz, 1H), 6.75 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.24 (brs, 2H), 3.80 (m, 1H), 
3.50-3.60 (m, 2H), 3.27 (s, 3H), 1.30 (d, J=5.2 Hz, 3H). 
Mass (m/z): 289. 

m (KBr, cm 1 ): 1668, 1654, 1641, 1616, 1558, 1508. 
Ttm/Affi : C20H22N6CVI.OHCI • 1.6 H2O b L-T 

%m\% : C 54.03%, H 5.72%, N 19.00% 

ft^jji : C 54.14%, H 5.95%, N 18.94% 
ifc£ : 178.9 - 179.TC 

MMM 1 0 

5-7^-7-(4^/^^7x-^)-2-(2-7 !)^)[l,2,4] b V T"/& [1,5-c] t° ]) 5; v> 

^ ({b^i 0) 

^#?»teft*.TRJSfcfTV\ 5-(3,4-v^ h^ys?/u7$ yW*/!/?^ 
7x=^)-2-(2-7!)^)[l,2 f 4] hyTyn[l,5-c]t°i; (4.27 g, 9.34mmol) 

£ efeT*^7 r * fc LTife* 75%T?#fc 0 

ftfeftfc 6-CS,4-5?^ h^ri^l'vVl'T 5 / )-7-(4-tJn/V 5 ^7 x^)-2-(2-7!J 
/U)[l,2,4] bV7*/n [1,5-c] t? JJ 5: *? is (200 mL) fc&tf U DDQ 

(4.24 g, 18.7 mmol) Sr^P^x 2 Bt^StSfj Lfc 0 RJtSSt*** Ufc^ n n jjvVA 

y 5/3 i^U fls£4* 1 0 (2.59 g, 8.48 mmol) LT» 

91%-C#fc 0 £ Ktt&m 1 0 / -/Vi 9 SS^ae U £ Itifc. 

iH NMR (8 ppm, DMSO-de): 10.09 (s, 1H), 8.36 (d, J=8.3 Hz, 2H), 8.13 (brs, 
2H), 8.04 (d, J=8.3 Hz, 2H), 7.96 (d, J=1.6 Hz, IH), 7.72 (s, IH), 7. 23 (d, 
J=3.3 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, IH). 
Mass (m/z): 305 (M + ). 

Hi (KBr, cm 1 ): 1655, 1614, 1604, 1575, 1427, 1209. 
7Clff : C16H11N5O2 • 0.6 H 2 0 t UT 

HSMi : C 60.79%, H 3.62%, N 22.04% 

W-JMI : C 60.79%, H 3.89%, N 22.15% 
jR£ : 273.5 - 274.0°C 

nikM 1 1 

5-7 5 y -2-(2-7 y /V)-7-{4-[2-(2- 1° y ^f^uf-fiST ^ J * 7 :r=/V}[l,2,4] 

hyr)/n[i,5-c]t o y wb^i 1) 

ftfetifca^SjSrT-fe h= h y /K3 mL) b*M. 77"o tf/i^-TVV (10 mL) 
9 L> 1 1 (90 mg, 0.22 mmol) £ £ LTJfc 
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m 27%XHfc„ 

m NMR (8 ppm, DMSO-de): 8.48 (dd, J=5.4 Hz, 1.0 Hz, 1H), 8.18 (d, J=8. 5 
Hz, 2H), 8.00 (brs, 2H), 7.96 (d, J=1.6 Hz, 1H), 7.65 (ddd, J=8.4 Hz, 8.2 Hz, 
1.0 Hz, 1H), 7.57 (s, 1H), 7.43 (d, J=8.5 Hz, 2H), 7.28 (d, J=8. 4 Hz, 1H), 
7.10-7.20 (m, 2H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.79 (s, 2H), 2.80-2.90 (m, 
4H). 

Mass (m/z): 411 (M + ), 290. 

IR (KBr, cm 1 ): 1664, 1602, 1560, 1421, 1178, 765, 744. 
juMfttif : C28H2iN 7 0-1.5 H 2 0 t LX 

HaiJH : C 63.00%, H 5.15%, N 21.96% 

W-JHtt : C 63.00%, H 5.51%, N -22.36% 
MM. : 159.8 - 160.5t: 
1 2 

5-T 5 y -7-[4-(4-3i^tr-<9 *J*s-\"<fl'* f;l/)7i=/l/]-2-(2-7 ]) ^)[l,2,4] 

h y d[i,5-c] t° y ^ i?y • 2 12) 
#e>n^a^*sr^^ ^ -M20 mUiD wssa uit&yo 1 2 (133 mg, 0.30 

mmol) Sr 6^h b b t LXlfc^ 37%X#fc„ 

iH NMR (8 ppm, DMSO-ds): 11.68 (m, 1H), 8.21 (d, J=8.0 Hz, 2H), 8.08 (brs, 

2H), 7.95 (d, J=1.6 Hz, 1H), 7.76 (d, J=8.0 Hz, 2H), 7.62 (s, 1H), 7.22 (d, J=3.3 

Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.37 (brs, 2H), 3.30-3.70 (m, 9H), 

3.16 (m, 2H), 1.25 (t, J=7.3 Hz, 3H). 

Mass (m/z): 403 (M + ), 289. 

IR (KBr, cm 1 ): 2360, 1655, 1614, 1597, 1558. 

x*#tlf : C22H25N7O2.O HC1 1 LX 

H$Mit : C 55.43%, H 5.76%, N 20.53% 

ff-M : C 55.46%, H 5.71%, N 20.58% 
jft£ : 265.0^ (&m) 

mnm 1 3 

5-7n/ -7-[4-(3,4- 5? h 3r 5"< ^ v 5 ^ T ^ / * fvV) 7 * =■ M-2<2- 7 JJ 

/k)[i,2,4] h y r % /o[i,5-c]^y v^y-i Wb^* 1 3 ) 

jtSr^*/-/!' (10 mL) J^S^iHU M13 (212 mg, 0.43 mmol) % 
efefe^t LXW53%X#7t 0 

!H NMR (8 ppm, DMSO-de): 9.63 (m, 2H), 8.19 (d, J=8.3 Hz, 2H), 8.07 (brs, 

2H), 7.95 (d, J=1.7 Hz, 1H), 7.67 (d, J=8.3Hz, 2H), 7.62 (s, 1H), 7.24 (d, J=1.9 

Hz, 1H), 7.21 (d, J=3.3 Hz.lH), 7.05 (dd, J=8.3 Hz, 1.9 Hz, lH), 6.99 (d, J=8.3 

Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, lH), 4.18 (brs, 2H), 4.11 (brs, 2H), 3.78 (s, 
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3H), 3.77 (s, 3H). 
Mass (m/z): 456 (M + ), 305. 
IR (KBr, cm 0:i643, 1598, 1520, 1425, 1026. 
7C3t?£#f : CaBfoNeOs-l.OHCl • 1.9 H 2 0 • 0.6 C2H5OH t LX 
: C 56.44%, H 5.66%, N 15.15% 
fUMI : C 56.72%, H 5.89%, N 15.15% 
®&;& : 256.2 - 256.8t 

mm 1 4 

5-T5 y-2-(2-7 JJ^)-7-{4-[3-(2-^-^y fn JJ ^y-l^^^n VfrT^/tf- 

ri?^~Mli,2,4\ f y Ti/n[i,5-c]t°y • lttifett w&&*> 1 4) 
n«j 8 1 mw£*fe*mi<\ ft** 2 sr^* 1 0 ^ft^-cs^^tTo/c 

#bixfca^*Sr^^ -/ -*'(5 mL) «fc 9 Hi^S U 1 4 (141 mg, 0.30 

mmol) *&&&ihkVXUm37%X*mc 0 

m NMR (8 ppm, DMSO-de): 9.28 (m, 2H), 8.19 (d, J=8.3 Hz, 2H), 8.06 (brs, 
2H), 7.95 (d, J=2.0 Hz, 1H), 7.67 (d, J=8.3 Hz, 2H), 7.62 (s, 1H), 7. 21 (d, 
J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 2.0 Hz, 1H), 4.20 (brs, 2H), 3.34 (t, J=7.2 
Hz, 2H), 3.26 (t, J=6.6 Hz, 2H), 2.88 (m, 2H), 2.23 (t, J=8.0 Hz, 2H), 1.80-2.00 
(m, 4H). 

Mass (m/z): 431 (M + ), 305, 291. 

IR (KBr, cm" 1 ): 1672, 1666, 1633, 1606, 1599, 1512, 1423. 
%mft%i : C23H2 5 N 7 O2-1.0HCl • 0.9 H 2 0 t LX 

gfflfc : C 57.08%, H 5.73%, N 20.17% 

fHH£ : C 57.06%, H 5.79%, N 20.25% 
M : 269.2 - 269.8^ 

mmi 5 

(±)-5-T 5 J -2<2-y y /v)-7-{4-[(2-^< h ^>V^)V)T f^]7i 

^M[l,2,4] fJJT^/n [1,5-c] hf y $ v> V ■ 1 Mfr&4& 1 5 ) 

#fe*Lfcfe£j£4fe§r4' tVUT/V=— /V (3 mL) £ <9 ¥33tiH U ftl^46) 1 5 

(97 mg, 0.24 mmol) £ t LXW.& 29%t?#fc 0 

iH NMR (6 ppm, DMSO-de): 9.46 (m, 1H), 9.27 (m, 1H), 8.18 (d, J=7.9 Hz, 
2H), 8.09 (brs, 2H), 7.95 (d, J=1.7 Hz, 1H), 7.72 (d, J=7.9 Hz, 2H), 7. 62 (s, 
1H), 7.22 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.23 (brs, 2H), 
3.50-3.60 (m, 2H), 3.35 (m, 1H), 3.32 (s, 3H), 1.30 (d, J=6.6 Hz, 3H). 
Mass (m/z): 378 (M + ), 333, 290. 
IR (KBr, cm 1 ): 1701, 1635, 1616, 1597, 1510. 
jft£ : 225.7 - 226.0°C 

hwj 1 6 

7-{4-[2-(N-Ti?fW7 5 ;VT ^^/u}-5-T 5 /-2-(2-7 y 
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A-)[l,2,4] [1,5-c] k° V S i?y • 1 (ft*% 16) 

#bJxfc*a*fifc4fcSr^^y-/v (5mL) t-T V^n ^T/W=-yu (5 mL) © 
J; 9 L-n fcGQl 1 6 (147 mg, 0.33 mmol) & Sfe^ B i LTUX 

* 40%T*#fc e 

*H NMR (8 ppm, DMSO-de): 9.33 (m, 2H), 8.22 (t, J=5.3 Hz, 1H), 8.19 (d, 
J=8.3 Hz, 2H), 8.06 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.68 (d, J=8.3 Hz, 2H), 
7.62 (s, 1H), 7.22 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.23 (brs, 
2H), 3.39 (m, 2H), 2.99 (m, 2H), 1.85 (s, 3H). 
Mass (m/z): 391 (M + ), 290. 

HI CKBr, cm-i): 1658, 1643, 1637, 1616, 1603, 1560, 1510, 1421. 
TtBfttif : C 2 oH2iN 7 02- 1.0HC1 ■ 0.3 C2H5OH • 0.5 H 2 0 t LX 

USHil : C 54.84%, H 5.64%, N 21.67% 

tf»iC : C 54.89%, H 5.55%, N 21.75% 
M : 238.5 - 240.0°C 

mnm 1 1 

5-T 5 / -7-[4-(3,5- v 5 ^ *J;V 7 5y^f^)7x^ /W]-2-(2- 7 V 

^)[i,2,4i hvr^u [1,5-c] b° v $ ^ • 1 mmm. iik&m 1 7 ) 
mmm e £ iPi«*^feMv\ <b** 2 sr^» 1 0 fcttx.TSJS&fTofc,, 

n*bfotz®.£.im>*=L* J ' fls (5 mL) «fc y> U ft** l 7 (80 mg, 0.16 

mmol) & 6 &g£& £ LTIR^ 20%T*#fc o 

!H NMR (8 ppm, DMSO-cU): 9.73 (m, 2H), 8.19 (d, J=8.3 Hz, 2H), 8.06 (brs, 
2H), 7.95 (d, J=1.7 Hz, 1H), 7.68 (d, J=8.3 Hz, 2H), 7.62 (s, 1H), 7. 21 (d, 
J=3.0 Hz, 1H), 6.78 (d, J=2.0 Hz, 2H), 6.73 (dd, J=3.0 Hz, 1.7 Hz, 1H), 6.53 (t, 
J=2.0 Hz, 1H), 4.19 (brs, 2H), 4.11 (brs, 2H), 3.77 (s, 6H). 
Mass (m/z): 456 (M + ), 305. 

IR CKBr, cm-*): 1647, 1601, 1558, 1510, 1473, 1458, 1421, 1209, 1155. 
JzMfttit : C25H24N 6 0 3 - 1.0HC1 • 1.3 H 2 0 t LT 

MMB : C 58.13%, H 5.32%, N 15.98% 

trKMBC : C 58.15%, H 5.39%, N 16.27% 
iH;£ : 224.6 - 225.2*0 
WSM l 8 

5-T$ y-7-(3-^5/^ai=/k)-2-(2-7 y^)[l,2,4] h ]} T^o [l,5-c] t" I) ^ 
^ (ft*#Jl 8) 

fc**G (3.22 g, 8.35 mmol) (51 mL) fc*g#U 2 (3- hV Zf? 

/VX? =.;\,7 ^-;vy\,$-i?jr*y 7> (10.5 g, 24.0 mmol) feitftf* h U 7 
^~sisftX74^s*9WJ»i??xiV K (590 mg, 0.840 mmol) SrJD^. N 9B#Pb1 
jffiffi L fc„ ]xJ&iR£gU&* T*#£p U * n n afr^-MS J: 2 mol/L 7 y \K7 
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S&ift) U 5-(3,4-^;* >^^^/VT5/)-7-[3-(l,3-^^y7^-2-^ 

;k)7*^/U]-2-(2-7 y /^)[l,2,4] h U [l,5-c] t° y S (4.95 g, 10.8 

mmol) Sr U&T^rfry r*t LXl&m 89%t?#fc. 

5-(3,4-$^ h ^^y^7 ^ y )-7-[3-(i,3-v ! ^:^y 7 
3L~ri-2<2-7 y ;k)[l,2,4] h y Ty n[l,5-c] If y $ (3.09 g, 7.21 mmol) £ 
THF (90 mL) *5 «fc tf 2 mol/L (60 mL) ©fi^SEfcEffi? L % aHTCSfc 

j±K«L, 5-(3,4-^^ hdri/-<yv ; /VT5:/)-7-(3-*/V5^^=/W')-2-(2- 
7 y /k)[l,2,4] H)7/p [1,5-c] t° y 5: V (2.59 g, 5.70 mmol) t L 

tl|Si$ 79%T*#fc„ 

#f>*lfci|&£$^£^ PO^> (63 mL) IC^IU HWtR (3.5 mL) *3 
«t t>* DDQ (2.59 g, 11.4 mmol) ZMz., lOtr* 2 WmMW Lit, 1 mol/L 

•eMIfa^>3^U it^l8 (1.11 g, 3.64 mmol) LTlDi 

iH NME (5 ppm, DMSO-ds): 10.12 (s, 1H), 8.69 (s, 1H), 8.45 (d, J=8.4Hz, 1H), 
8.13 (brs, 2H), 7.97 (d, J=8.9 Hz, 1H), 7.95 (d, J=1.7 Hz, 1H), 7. 75 (dd, J=8.9 
Hz, 8.4 Hz, 1H), 7.68 (s, 1H), 7.23 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 
Hz, 1H). 

Mass (m/z) : 305 (M + ). 

m (KBr, cm 1 ) : 1676, 1641, 1606, 1560, 1514, 1411, 1221. 
7D*##f : C1GH11N5O2 • 0.3 C2H5OH t L-T 

Hfflfi : C 62.19%, H 4.01%, N 21.88% 

tHHK : C 62.48%, H 4.04%, N 21.95% 
jgk£ : 212.8-213.2^ 

1 9 

5-7 5 / -2-(2-7 y /V)-7-{3-[2-(2- fc° JJ *?/V)^jV7 ^M? *-M[l,2,4] 
h y T )/ n [1,5-c] t° y 5 v>>- Wfrg* 1 9 ) 

. mm 4 1 nmtt&rts 2 ^it^-m 1 8 ^^tto trtTo # & 

fotz1&4i$ i mZ^? (10 mL) iDSISSU M19 (165 mg, 0.37 

mmol) £&M!hf a £LT»45%Ti#fCo 

iH NMR (6 ppm, DMSO-de): 8.47 (d, J=4.5 Hz, 1H), 8.00-8.10 (m, 4H), 7.94 (d, 
J=1.6 Hz, 1H), 7.66 (dd, J=8.0 Hz, 7.6 Hz, 1H), 7.51 (s, 1H), 7.40-7.50 (m, 2H), 
7.27 (dd, J=8.0 Hz, 1.0 Hz, 1H), 7.21 (d, J=3.3 Hz, 1H), 7.18 (ddd, J=7.6 Hz, 
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4,5 Hz, 1.0 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.89 (s, 2H), 2.80-2.90 (m, 
4H). 

Mass (m/z): 411 (M + ), 291. 

m (KBr, cm 1 ): 1666, 1655, 1602, 1560, 1415, 1331, 1234, 756. 
5uH##f : C 23 H 2 iN 7 O-0.7 H 2 0 t LT 
mWlW. : C 65.06%, H 5,14%, N 23.38% 
: C 65.14%, H 5.32%, N 23.12% 
: 159.2 - 159.4*C 
mifoM 2 0 

(±)-5-T 5 / -2-(2-7 V 7l^)-7-{3-[(2-p« h v"l-^ f-;V^;V)T ^ J * °f-/l>]7 ^ 
=M[1,2,4] hVT y n [l,5-c] fcf V 5 W • 1 tttttt Offr£* 2 0 ) 

HJitil 9 ^i*^^IV\ 2 *tt&m 1 8 tuftx.T^^lfofc 0 

#bftfc)|a£$^£:^ MAsT (10 mL) ± <9 U 

2 0 (126 mg, 0.30 mmol) % &&1&&b LXW 57%X*&1t 0 
iH NMR (8 ppm, DMSOde): 9.55 (m, 1H), 9.38 (m, 1H), 8.40 (s, 1H), 8.16 (d, 
J=8.0 Hz, 1H), 8.10 (brs, 2H), 7.96 (d, J=1.7 Hz, 1H), 7.69 (d, J=7.6 Hz, 1H), 
7.61 (s, 1H), 7.56 (dd, J=8.0 Hz, 7.6 Hz, 1H), 7.23 (d, J=3. 3 Hz, 1H), 6.74 (dd, 
J=3.3 Hz, 1.7 Hz, 1H), 4.25 (brs, 2H), 3.55-3.65 (m, 2H), 3.40 (m, 1H), 3.34 (s, 
3H), 1.32 (d, J=6.6 Hz, 3H). 
Mass (m/z): 378 (M + ), 333, 290. 

IR (KBr, cm 1 ): 1705, 1683, 1670, 1620, 1614, 1606, 1560, 1458. 
7G*##f : C2oH 2 2Ne0 2 - 1.0HC1 • 2.0 H 2 0 h 

mmm. : C 53.27%, H 5.66%, N 18.26% 

f\-mU : C 53.27%, H 6.03%, N 18.64% 
Hkjft : 244.9 - 245.5°C 

mmm2 1 

5-T 5 J -2<2-7 U 7^)-7-{3-[3-(2-^-^y t°n U i?y-H;l/)/o fcVl^T 
/V]7x=M[l ( 2,4] h JJ Tyn[l,5-c]t°y v^V • 1 mtt Uk&fy2 1) 

HHftl 8 t |BMH**ifeT», 2 ©ffcb 5 fcfb&tt 1 8 SrfflV vtKJESrfTo 

fc, (8mL) ±DW*lr*U ^4SJ2 1 (80 mg, 

0.17 mmol) £ 6 feii&ft £ ITW 2 l%"e#fc 0 

iH NMR (8 ppm, DMSOde): 9.40 (m, 2H), 8.34 (s, 1H), 8.16 (d, J=7.6 Hz, 1H), 
8.07 (brs, 2H), 7.96 (d, J=1.6 Hz, 1H), 7.63 (m, 1H), 7.60 (s, 1H), 7.57 (m, 1H), 
7.23 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.22 (brs, 2H), 3.43 (t, 
J=5.7 Hz, 2H), 3.34 (t, J=6.6 Hz, 2H), 2.90 (m, 2H), 2.22 (t, J=7.5 Hz, 2H), 
1.80-2.00 (m, 4H). 
Mass (m/z): 431 (M + ), 305, 291. 

IR (KBr, cm 1 ): 1686, 1674, 1637, 1602, 1597, 1508, 1414, 1329, 1217. 

jzMfttfY : C^bNtOjj-I.OHCI • 0.7 H 2 0 t LT 
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m®m : C 57.45%, H 5.45%, N 20.13% 
1H-JHS : C 57.48%, H 5.75%, N 20.40% 
: 252.2 - 252.9t 

mm a 2 2 

5-7?;-2-{2-7P/v)-7-t Fa^v-^^-MW] h ]) T)/d[1,5-c] try 
(ft£fe2 2) 

-fb^G (10.0 g, 26.0 mmol) & h/l^^ (150 mL) l-M¥U tert-^f-/^ 
^ fvl'v' y 7^^^^ fvV b !J 7^vW*X (14.7 g, 33.7 mmol) *5 iVtTX b 
!)7i=/^7^y^7^^^o!) K (1.00 g, 1.42 mmol) ttx^ 8B# 

TMttUU 7-(tert-^/^^^^y/^^^^^)-5-(3,4-v ? ^ h^^^v? 
;VT ^ /)-2-(2-7 y ^)[1,2,4] hi)7^D [l,5c] fc° V 5 v 5 ^ (3.80 g, 7. 67 mmol) 
LTJ|X*30%T-#fc o 7-^/i^-5-(3,4-^^ Y^f/^l/^ArT 
% J )-2-(2- 7 y /V)[l,2,4] h y T y n [l,5-c] t" 'J5^V (1.85 g, 4.54 mmol) £PI 

y)-2<2-7 y/v)[i,2,4] h y ry n [1,5-c] t° y (3.80 g, 7.67 mmol) &-h y 

7;l/tnSli (80 mL) KfiSffilU T-y—fr (4.20 mL, 38.4 mmol) *5<fctfh 
!)7^tP^^V^*yi (3.40 mL, 38.4 mmol) ^JPx.^ ^*S."C 7 WIflB$ 

SLfcts Sfcc^rt/ac— ^/HfifejfrU fc&%B2 2 (1.69 g, 7.32 mmol) 

LTHZ^ 95%t?#fc 0 * ^ 2 2 Sr DMF «£ 9 ¥¥£iH U Sfegf 

iH NMR (5 ppm, DMSO-de): 7.93 (d, J=1.6 Hz, 1H), 7.92 (brs, 2H), 7.19 (d, 
J=3.3 Hz, 1H), 6.91 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.6 Hz, 1H), 5.52 (t, J=5.7 Hz, 
1H), 4.42 (d, J=5.7Hz, 2H). 
MassWz) : 232 (M + +l). 

IR (KBr, cm 1 ) : 1662, 1614, 1608, 1568, 1452, 1333, 1222, 982, 777. 
M : 298.0 ■ 300.0*0 

5-T?y-2-(2-7y/V-)-7-^ b^v'^^Ml,2,4]byTyn[l,5-c]t°y (it 

&4*2 3) 

mil&m 2 2 T?#feftfc 7-(tert-7 P ^/V-^^ ^/Vi/ y fUtti/* ^vv)-5-(3,4-i? 

y< h *^<ysw 5 y)-2-(2-^ y /i-)[i,2,4] h y ry a [1,5-d tr y 5 (2.70 

g, 5.45 mmol) ^on^^y (84 mL) fcflMPU ^tert-^fvu)v?7J-# 

h (1.78 g, 8.17 mmol) N h V ^)VT % S (2.28 mL, 16.4 mmol) *3 <fctf 

4- S> ^ 5vW 5 / t° y v 5 ^ (133 mg, 0.109 mmol) Iltf 2 ^KJM* L 
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fc. mmmgfcttMz., l»*^tf«WUfc. taUBSr*7lc«»-r^^ 

m^^i^-fytmm^^om^mtm *c««u 5-[N-(tert-y 

7V^-^rv'^^)-2-(2-7y^)[l,2,4]by7'^n[l,5-c]t o y (3.11 g, 5.23 

mmol) Sr i LTiR^ 96%T?#fc 0 

# b ft fc 5-lN-(tert- ^ h 5/ # ;V aj? = /i/)-3,4- * f*^^7 5 
y ]-7-(tert-7'5vi'v J y U ^/>)-2-(2-7 y /^)[l,2,4] hP7 s /n 

[1,5-c] t° y 5: v> THF (60 mL) Kim U 1 mol/L T h 7 ^/VT >^E-= £ 
A7/^ y K© THF TO (5.23 mL, 5.23 mmol) %*Px N M"C 1 f$ff| L- 
fee SIESHWIU »ilESrV5*y^P^h^97-f- (MI:^t 
^i:gKft^/V©ja^»«0 TffiHRU 5-[N-(tert-^b=¥v/*^^=;V)-3,4-^y 
h y r 5 J l:2-(2- 7 y 1 Kn*^ ^^[1,2,4] MJ7'/b 

[1,5-c] t° y ^v 5 ^ (2.00 g, 4.16 mmol) & £ 80%T?#fc„ 

fcfeftfc 5-[N-(tert-^ b * i/*/W# = yu)-3,4- V * h^^y^7 5 
y]-2-(2-7 y /k)-7-t Ko^^ ^[1,2,4] h y T^/n [1,5-c] t°y $ (800 
mg, 1.66 mmol) £r 3 - Ky * V (8 mL) U ^|b& (1.15 g, 4.97 mmol) 

ZMz., ^dt?12l*ISHS^Lfco R^^JETT'ML, 5-[N-(tert-^h^v- 
^^^^/^-3,4-v 5 ^ h^rv'^<>'v ? /VT 5: /]-2-(2-7 y /U-)-7-^ b^fyfvl-' 
[1,2,4] b V T^p [1,5-c] t°y 5 ^Srtt4W»i: Ltifc. 

# e> ft fcfi£j» sr b y n mm (6 mD ur=y-^ (0.544 mL, 

4.98 mmol) fe-fctf h y ^/lof-n y * (0.440 mL, 4.98 mmol) <£r 

iO;L ^ta-C 12 «»L/c 0 RJfcttfc 4 mol/L zkIMb-*- h V >> AtKTOStAI 

«JET"C«WLfc. aStr^y *Wnvh^77>f- : * * 

a7jvVA£y*y — /wm&l&W) "CHfiKU ^^/-/V (lOmL) 
L> 2 3 (174 mg, 0.709 mmol) trS&MM* t 43%T*#fc 0 

iH NMR (8 ppm, DMSOds): 7.98 (brs, 2H), 7.93 (d, J=1.6 Hz, 1H), 7.19 (d, 
J=3.3 Hz, 1H), 6.87 (s, 1H), 6.73 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.35 (s, 2H), 3.40 
(s, 3H). 

Mass(m/z) : 245 (M + ), 215. 

IR(KBr,cm O : 1675, 1610, 1427, 1122, 746. 

Ttmfitix : C11H11N5O2 t LT 

MMM : C 53.93%, H 4.65%, N 28.51% 

fUMSt : C 53.87%, H 4.52%, N 28.56% 
jgfejft : 167.2 - 167.6°C 

nmm 2 4 

5-r ^ y -7-^ h v-y ^-2-(2-7 y a-)[i,2,4] mjt/d [i ( 5-c] ifv^^y (it 

^2 4) 
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mmm 2 3 1 mmttm*^\ 3 - 9 y* a - v** y^^xm^ 

frofc. &bfoim£jm> i k^Z J (10 mL) £ <9 U 2 4 (118 
mg, 0.363 mmol) * & £ t tHI 43%T*#fc 0 

m NMR (8 ppm, DMSO-ds): 7.97 (brs, 2H), 7.93 (d, J=1.7 Hz, 1H), 7.18 (d, 
J=3.3 Hz, 1H), 6.88 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.39 (s, 2H), 3.59 
(q, J=7.2 Hz, 2H), 1.21 (t, J=7.2 Hz, 3H). 
Mass (m/z): 259 (M + ), 215. 

IR (KBr, cm 1 ): 1679, 1668, 1618, 1612, 1603, 1558, 725. 
Tmfiffi : Ci2Hi 3 N 5 0 2 t LX 

MMU : C 55.47%, H 5.19%, N 26.88% 
. ffjUft : C 55.59%, H 5.05%, N 27.01% 
M : 153.8 - 154.6^ 

mmm 2 5 

5-7 5 7 -2-(2-7 ]) /l^)-7-(l-7 fvk-1-7 b ^^^^V)[l,2,4] M) T y n [l,5 c] k° 

0.95 mol/L 7 3vW ^ v'i'A^D ? K© THF fgjft (10.7 mL, 10.2 mmol) 
tTHF (15 mL) ^P*. T/V^>#E^Tx -S0 6 CXMWVtc o H»J3 8-C 
7-T-fe5 L /W-5-(3,4-^7 h^-^v^T 5: y)-2-(2-7 y /U)[l,2,4] h V 
7ynIl,5-c]lf!J ^v 5 ^ (1.00 g, 2.55 mmol) <£> THF (52 mL) KM 

^w^fig-ciTFL, ^ ^KmsMx i mmmwLtz. c kj&»-78 o ckm 
Lfc^, o.i moi^^*3«t^W7K^ni»^> mm^f-^xmmvtc 0 mm 

pp/Jn;VA (300 mL) «fi?U ^ (17 mL) SoitfDDQ (1.74 g, 7.65 

mmol) ZMz., £UX 3 B#«#L.fc 0 - * v*/i>J>>is£T$mW*<D 

n n *^J>, J -W&feWm (6 mL) <£ <9 

L N -fb-a* 2 5 (110 mg, 0.424mmol) Sr 6£J£ifB £ LT W 17%T'#fc 0 
iH NMR (8 ppm, DMSO-de): 7.93 (d, J=1.6 Hz, 1H), 7.85 (brs, 2H), 7.18 (d, 
J=3.3 Hz, 1H), 7.08 (s, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 1H), 5.26 (s, 1H), 1.44 
(s, 6H). 

Mass (m/z): 259 (M + ), 244. 

Hi (KBr, cm 1 ): 1666, 1657, 1612, 1558, 1508, 763. 
Ttmfiffi : C12H13N5O2 t LX 

Ha'KSL : C 55.63%, H 5.23%, N 27.03% 

tHWft : C 55.59%, H 5.05%, N 27.01% 
: 208.2 - 208.8^ 

mmm 2 6 

5 . T 5 y -7-(l-^ h **SV>7 u7u tW)-2-(2-7 V /v)[l,2,4] h V p[1,5-c] t' 
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y zvy (M26) 

mmms sx-tb^ 5-(3,4-v^ b^^^/v7^)-7-(i-ih^^^ 

/U>2-(2-7 y ^)[l,2,4] MJ Ti/ n [1,5-c] t° y 5 v 5 ^ (4.77 g, ll.l mmol) & h/V 
a^V (250 mL) tC^L. O^-C^L^b 1.0 mol/L v^^/W»<D-^f- 
(66.7 mL, 66.7 mmol) ^rlRiM^T^n^ (10 mL) ^ 

gjfLfci^a — (6.30 mL, 77.8 mmol) £?i§TU 25 BtFs'WI 2 L 

i§ tfc^s 2$j±T-eM u v- y * 0v^77^ (^HTM : 

^■^ViI^^^K7)^«) till, 5-(3,4-S^ ^v-^vVl^ 
;)-7-(l-xf^v'^^a/a fcVk)-2-(2-:7 y /P)[l,2,4] ]^ y T [1,5-c] t°y ^ v> 
^ (500 mg, 1.15 mmol) £ te^T^fr? T*k LTJlX^ 10%-C#fc o 

#e>ttfc 5-(3,4-S^ b^^y^7^/)-7-(l-x h^iX^^ a^o t° 
;k)-2-(2-7 y /V)[l,2,4] ]> y 7/o[l,5-c] t° y ^ (178 mg, 0.409 mmol) 
vuft/UJ» (4.5 mL) Kl^?U ??gf£7K (0.25 mL) *3<tt/DDQ (278 mg, 1.23 
mmol) ZMz., m&X*2ti?mmtLtc B 1 mol/L TkM^y £-M< 

/ -/V (5 mL) £ V ffii&ii U 4b£*& 2 6 (150 mg, 0.526 mmol) £ 6£J£I» 
t LT» 34%-C#fc, 

iH NMR (8 ppm, DMSOds): 7.92 (d, J=1.7 Hz, 1H), 7.86 (brs, 2H), 7.17 (d, 
J=3.3 Hz, 1H), 7.00 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.7 Hz, 1H), 3.56 (q, J=6.9 Hz, 
2H), 1.08-1.16 (m, 7H). 
Mass (m/z): 286 (M + +l). 

IR (KBr, cm 1 ): 1653, 1645, 1622, 1606, 1546, 1259, 1062. 

Ttm^m : C14H16N6O2 1 lx 

HSIfit : C 58.99%, H 5.29%, N 24.31% 

W-JHtt : C 58.94%, H 5.30%, N 24.55% 
ib& : 187.2 - 187.6°C 
MMM 2 7 

5-7 ^ ; -2-(2-7 !J /V)-7-7 x / Jfv'^ f Ml,2,4] b y T ^ p [l,5-c] t° y 5^ 

ut&m2 7) 

M2 2 (200 mg, 0.866 mmol) £ THF (12 mL) ^fi?U hV7^~ 
;Vfc7.yj 1/ (682 mg, 2.60 mmol) , y^J—)V (245 mg, 2.60 mmol) *3 «fc 
tf^if/VT/^^^v'l — h (0.409 mL, 2.60 mmol) ^X 12 

LfCo 2 mol/L (12 mL) *M ^ 1 HtF^jf flfc Lfc^ 4 mol/L 

Mftt b y -7 A7k^»Jp££J» : S: I t I ?B U^no 3JvW*-eftlffi Lfc 0 « 
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mm U #6>tlfcHft%*^ / (15 mL) «t 0 U te£#J 2 7 (70.0 mg, 

0.228 mmol) ^efe^t ttHXf 26%t#fc 0 ' 

iH NMR (8 ppm, DMSO-de): 8.08 (brs, 2H), 7.93 (d, J=1.0 Hz, 1H), 7.32 (dd, 
J=7.9 Hz, 7.3 Hz, 2H), 7.18 (d, J=3.3 Hz, 1H), 7.05 (d, J=7.9 Hz, 2H), 6.99 (s, 
1H), 6.95 (t, J=7.3 Hz, 1H), 6.72 (dd, J=3.3 Hz, 1.0 Hz, 1H), 5.04 (s, 2H). 
Mass (m/z): 307 (M + +l). 

IR (KBr, cmO : 1676, 1610, 1589, 1560, 1497, 1425, 1240, 744. 
7c3Jf£W : CieHisNsOa t LX 

mmi$. : C 62.63%, H 4.29%, N 22.87% 

ftmU : C 62.58%, H 4.26%, N 22.79% 
M : 247.2 - 247.4^ 

mmm 2 8 

5-T ^ / -7-<3-^n*7* / *f * ^w)-2-(2-7 0 ^)[l,2,4] h !7 T V o [l,5-c] k° 

y wb-a-^2 8) 

HJS0ij3 n?#fe*L5 5-(3,4-v^ h^^^T5/)-2-(i-7j;/u)-7-t K 
p =*i^ ^Ml,2,4] h y T y p [1,5-c] t° y 3; (300 mg, 0.787 mmol) * THF 

(30 mL) fcSBfcU b y 7*=/U*^7-f ^ (414 mg, 1.58 mmol) N 
/V7^v ! *;l't^v'Wh (0.249 mL, 1.58 mmol) *5 £t>*3-yp^:7^/ — /V 

(273 mg, 1.58 mmol) 1 B#TO#Lfc 0 RfSSStfiSfiJfiW*Sr 

DfaWi/g^U 7-(3-7 P n^^^/drv'^^)-5-(3,4-^^ h^s^sSt/U 
T 5 / )-2-(2-37 y A)[l,2,4] h y T y p [1,5-c] fc° V ^ (382 mg, 0.691 mmol) 
£ t 87%T*#fc 0 

#fetlfc 7-(3-/b^7j; =3rix^^^)-5-(3,4-^^ h^i/^y^7 5 
/)-2-(2-7 y /V)[l,2,4] h y 7/ p[1,5-c] t° y $ 9 J>& h y 7^0^ (6 mL) 
H&ffU T=y—A' (0.239 mL, 2.20 mmol) *5 h y 7/V^-p * ? >^iv 
*^(0.194mL, 2.20 mmol) ^MtL^WlQ 12 l$llfl»#Lfo^iRfc4mal/L 

i^mcr h y »>^*s»[**d^ * p a^^vrnmLito fflsm&MMffigt*? 

■pMlfa^ayifcft, (15 mL) iDSSI 

U fls£«>2 8 (196 mg, 0.494 mmol) U)R$72%t#fc, 
*H NMR (8 ppm, DMSO-de): 8.09 (brs, 2H), 7.94 (d, J=1.6 Hz, 1H), 7.25 (d, 
J=3.3 Hz, 1H), 7.05-7.25 (m, 4H), 7.02 (s, 1H), 6.73 (dd, J=3.3 Hz, 1.6 Hz, 1H), 
5.08 (s, 2H). 

Mass (m/z): 387(M + +2), 385(M + ), 214. 

IR (KBr, cm 1 ): 1666, 1652, 1608, 1578, 1473, 1223, 768. 
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5c*#*f : Ci6Hi2N 5 O2Br-0.3 H 2 O-0.2 C2H5OH t LX 

mmm c 49.12%, h 3.10%, n 17.36% 

fUNI : C 49. 14%, H 3.47%, N 17.47% 
MM. : 261.5 -261.9°C 
9 

5-T 5 y-7-[2-(l-t K P # ^-1- ^ f x ; V ^ f ^]-2-(2- 7 JJ 

;v)[l,2,4] h y 7/nll,5-c] t° y 5 ^ tfb£4fc 2 9 ) 

mi&ms i-e#e>ns 5-(3,4-$^ h^y^7^;)-2-(2-7!J;v)-7-t k 

o^f-Ml,2,4]hy7^P[l,5-c]lf!J 5 5?^ (1.00 g, 2.62 mmol) &THF 
(80 mL) KJMKU MJ7x=;^7^y (1.38 g, 5.26 mmol) > v^fvW 
Ti/^^^i/ V— > (0.828 mL, 5.26 mmol) *5 it^f" y fvUM ^ (800 
mg, 5.26 mmol) ^i&T* 1 mmWt bfc 0 S^^MWtK^P^s 

«JEET"e»3(6 L-fc D % n^YJfyVj — (Mtti&1& : > 

aV-VsyU 5-(3,4-v^ bdfv'-<>'v ? ^T5y)-7-[(2-^ h^^*/^=/>7 
3i / °?M-2-(2-7 V /V)[l,2,4] h y 7/p [1,5-c] t° y 5: ^ (630 mg, 1.22 

mmol) *&$MW-t LTIIX^ 47%-e#fCo 

#P>^Lfc 5-(3,4-v^ h^^y^7^/)-7-[2-(l-t KP^v'-l-^^xf 
ju)7^y*^*^MM2-7V^)[lX4]hVT>?n[l,5-c]t°}) 5^ (600 mg, 
1.16 mmol) £r THF (30 mL) «fi?L, T^=7V#B^T> 0°C£MLfc o 
gj£»10.95 md/L^f/l^^>!>^7*D$ K©THF^t (15.9 mL, 15.1 
mmol) fciSTU Sfit 3 ^KJ^U. SCT^MtK^P^x fftk^f'fi' 

^©«£*jK) TttSIU 5-(3,4-^^ f=3r^y^7^)-7-[2-(l-t KP^i/ 

-i-^^oi^-/>)7^/^^^^]-2-(2-7y7v)[i,2,4] b y rya[i,5-c]t°y 5 

i?y (399 mg, 0.774 mmol) LT»lX^ 67%t?#fc 0 

5-(3,4-v^ h^^S?/V7 ^/)-7-[2-(l-t KPdrV-l^f/W 
» y 3f f-M-2-(2-y y /v)[l,2,4] h y T [1,5-c] \?D 

(36 mL) lC^fi?U (2mL) joit^DDQ (529 mg, 2.33 mmol) 

M-e 5 B#IW»# tfc, n o */i/Ajs 

Wji&Wc^ »«Lfc. «S£«»^^!7 AfffiU ttifi L,fcfk 
«JETT?*HlLfc. M^^/-^ (4mL) <fc<9W$hf|L, {^2 9 (118 
mg, 0.322 mmol) £ <b LT» 42%T*#fc 0 

iH NMR (8 ppm, DMSO-de): 8.08 (brs, 2H), 7.93 (d, J=1.7 Hz, 1H), 7.62 (d, 
J=7.6 Hz, 1H), 7.10-7.25 (m, 2H), 6.90-7.10 (m, 3H), 6.72 (dd, J=3.3 Hz, 1.7 
Hz, 1H), 5.07 (s, 2H), 5.01 (s, 1H), 1.60 (s, 6H). 
Mass (m/z): 366 (M + +l). 
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IR (KBr, cm 1 ): 3450, 1686, 1672, 1654, 1604, 1560, 1457, 1234, 1209. 
TtmftVr : Ci9Hi9N 5 O3-0.3H 2 O t LT 

£8H£ : C 61.39%, H 5.09%, N 18.90% 

frJMI : C 61.55%, H 5.33%, N 18.89% 
MM : 194.0 - 194.2°C 

m&m 3 o 

5-7 ^ J -7-(2-7/V^-n 7 a / ?vk)-2-(2-7 U /k)[l,2,4] h JJ T ^ n [l, 5-c] 

t c y$i?y (M3o) 

fcftz.XRl&Zft'ztc,, #6>*i/ta^*fc*3i^/-A' (9mL) *>»Sfei&U 

3 0 (118 mg, 0.363 mmol) £ LTlW 48%T'#fc 0 

iH NMR (8 ppm, DMSOde): 8.09 (brs, 2H), 7.92 (d, J=1.6 Hz, 1H), 7.25-7. 30 
(m, 2H), 7.21 (d, J=3.3 Hz, 1H), 7.15 (m, 1H), 6.90-7.00 (m, 2H), 6.71 (dd, 
J=3.3 Hz, 1.6 Hz, 1H), 5.16 (s, 2H). 
Mass(m/z): 325 (M + ), 214. 

IR (KBr, cm 1 ): 1673, 1650, 1645, 1608, 1564, 1506, 1261, 744. 
jmftffi : C16H12N5O2F t L-T 

Kfll : C 59.29%, H 3.72%, N 21.68% 

tWffi : C 59.08%, H 3.72%, N 21.53% 
jR£ : 196.8 - 197. 1°C 
3 1 

5-7 ^ / -2-(2-7 V /v)-7-(t° y i^-3-f /V^v^ ^)[l,2,4] h y 7 [l,5-c] 
bfU (jb-g-WS 1) 

££0! 2 2t#feJl5 7-(tert- ^^/^ v 5 ^ JJ /l^ * > * ^)-5-(3,4- 5? 

^ h ^rV-0-^/V7 5 / )-2-(2-7 JJ ^)[l,2,4] h 9 7^d [l,5-c] t? V 5; (2.66 
g, 5.37 mmol) & THF (60 mL) L N 1 mol/L ff7 * A 

7/^ 9 K© THF (8.05 mL, 8.05 mmol) SrjbP*^ M"C 1 l*M8H* bfc. 

^^>"^/>7 5; /)-2-(2-7 V /V)-7-t Ko^» tVV[1,2,4] h y 7^n[l,5-c] 
t° 1) 5: v 5 ^ (1.94 g, 5.09 mmol) £ £ LTJR^ 95%T-#fc„ 

ibtlfc 5-(3,4-i?^>=^v'^^/V7?y)-2-(2-7 9^)-7-t Ko^-^f/t' 
[1,2,4] hy7yn[l,5-c]t°!; (500 mg, 1.31 mmol) &THF (15 mL) K 

mM U 3- fcT y -/V (250 mg, 2.62 mmol) *5 ± U?(v'7 / ^ ? U >0 b JJ ^f- 
71^**7 (632 mg, 2.62 mmol) &iH*.s 120*0"? 19 tifffifflW Lfc c £J« 

fci?:*^-/^— ^ J: *) KyfaWVa^U 5-(3,4-v^ h*f<^5?/UT5 
y)-2-(2-7 y yv)-7-(t°y ^^'3-^^*^^)11,2,41 h 9 7 ✓ n [l,5-c] tf y 
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5 i?> (312 mg, 0.681 mmol) Sr &&Wifct UT» 52%"C#fc„ 

nhfit. 5-(3,4-i?^ h ^^y^/vT 5 /)-2-(2-y y /v)-7-(3- tr y ^/v*^ 

^^/U)[l,2,4] h U 7^ ull^-dtrU 5 h y (6 mL) \mM 

U T=y-/V (0.333 mL, 3.03 mmol) % h V * ? i^/Ufc^R (0.268 

mL, 3.03 mmol) *JP*. N 8 WTntiStW Lfc D KJStt»C 4 mol/L tK^^ b 

y»>A7K^**B^ ^on*Mtttffltfc, III y^S^K 

l/->g ^ Ufci, ; -yl/ (15 mL) Wna*M (4mL) 

9 U it^m 3 1 (147 mg, 0.477 mmol) £ &&&& t LX 

W 70%-e#fc o 

iH NMR (8 ppm, DMSO-d 6 ): 8.42 (d, J=2.6 Hz, 1H), 8.21 (dd, J=4.6 Hz, 1.4 Hz, 
1H), 8.10 (brs, 2H), 7.93 (d, J=1.9 Hz, 1H), 7.49 (ddd, J=8.6 Hz, 2.6 Hz, 1.4 Hz, 
1H), 7.35 (dd, J=8.6 Hz, 4.6 Hz, 1H), 7.18 (d, J=3.3 Hz, 1H), 7.04 (s, 1H), 6.72 
(dd, J=3.3 Hz, 1.9 Hz, 1H), 5.12 (s, 2H). 
Mass (m/z): 308 (M + ), 214. 

IR (KBr, cm-i): 1678, 1651, 1608, 1560, 1427, 1273, 1232, 976, 746. 
Ttm^m : C15H12N6O2 t LT 

mmife : C 58.14%, H 4.02%, N 27.27% 

H-gUi : C 58.44%, H 3.92%, N 27.26% 
: 253.5 - 254.0^ 

mifcm 3 2 

5-7$ /-2-(2-7 y/>)-7-(t°y -1-4^**^*^^1x2 A v y t/p[i,5-c] 
t°y %w iit&mz 2) 

HJfc0iJ3 lX-#enS 5-(3,4-i^ h*^^P;v7 * /)-2-(2-7 V K 
n 5vV[l,2,4] MJ7)/n [l,5-c] fcf y 5 (500 mg, 1.31 mmol) & THF 
(15 mL) Wfl?Ls 2-t^ysV— ^ (250 mg, 2.62 mmol) *5 J; T>'(i/T / ^ f- 
U^hV-ff-fr-fcXTfryl/ (632 mg, 2.62 mmol) %1N7L, 120X:X 25 V$W\Wfr 

5-(3,4-i^^ Y**/s<W;V7 5 y )-2-(2-^ y ^)-7-(fc° y ^^-2-^/v^-^v-^ ^ 
/v)[l,2,4]hyT^n[l,5-c]t: o y $ (132 mg, 0.288 mmol) ^W&^T^A^y 
TXk\.XWt22%Xmfr 0 £fc, 5-(3,4-i^ h **S'<*i?A'7 % J>2<2-7 V 
/ld-l-(2-**y t°y ^/V)[l,2,4] h y T)/n[l,5-c]fc o y 5 (362 

mg, 0.790 mmol) £ t LTlR^ 60%T'#fc o 

5-(3,4-v^ h=^v~<^v^T 3: ;)-2-(2-7!);v)-7-(t 0 !) v^^/i^^i^ 5^ 
/U)[l,2,4l h y Tl/t3[l,5-c] t° y 5 ^ (67.8 mg, 0.148 mmol) £ h V 
Sf& (lmL) K&MU T-y-Jis (0.333 mL, 3.03 mmol) *5it;MJ7;l/t 
n ^ * ^XjVfc ym (0.268 mL, 3.03 mmol) ZMz., MUX 5 B#Fi3» L-fc 0 
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mL) t DMF (lmL) Oi^Ii 19 -fb##?3 2 (29.7 mg, 0.0964 

mmol) ^efefeBi UTl|X$ 65%T^#fc„ 

iH NMR (8 ppm, DMSO-de): 8.16 (d, J=5.0 Hz, 1H), 8.06 (brs, 2H), 7.93 (d, 
J=1.7 Hz, 1H), 7.78 (ddd, J=8.2 Hz, 7.3 Hz, 2.0 Hz, 1H), 7.16 (d, J=3. 3 Hz, 
1H), 6.95-7.05 (m, 2H), 6.91 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.7 Hz, 1H), 5.29 (s, 
2H). 

Mass (m/z): 309 (M + +l). 

IR (KBr, cm 1 ): 1633, 1621, 1614, 1606, 1601, 1575, 1515, 1506, 1471, 1456, 

1434, 1429, 1311, 1268, 1214, 732. 

TbWAVi : Ci5Hi 2 N6O2-0.3H 2 O ! -0.1 C2H5OH t LX 

mmW. : C 57.39%, H 4.15%, N 26.55% 

tUHff : C 57.36%, H 4.18%, N 26.40% 
K£ : 229.0 - 229.2°C 

5-7 s: /-2-(2-y v /^)-7-(t°i; ^^-4-r/v^^^^)[i,2,4] h y 7yo[l,5-c] 
try «b^3 3) 

n»3 1 kmntt&zm\ 3-t°y^/-/^4-t°y^/-/H^^T^ 

^^rfTofCo #btbfcte^^^y-^ (6mL) £ t> Wl&iil fc-^3 3 

(128 mg, 0.416 mmol) £ Sfe^ t LXW 39%T?#fc c 
iH NMR (8 ppm, DMSO-de): 8.11 (brs, 2H), 7.93 (d, J=1.6 Hz, 1H), 7.73 (d, 
J=7.5 Hz, 2H), 7.18 (d, J=3.3 Hz, IH), 6.75 (s, IH), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 
IH), 6.13 (d, J=7.5 Hz, 2H), 5.02 (s, 2H). 
Mass (m/z): 308 (M + ), 214. 

IR(KBr, cm 1 ): 1655, 1649, 1632, 1562, 1549, 1508, 1425, 1329, 1198, 1182. 
TU^fitii : Ci5Hi2N6O2-0.4H 2 O t L-T 

: C 57.06%, H 4.04%, N 26.34% 

: C 57.10%, H 4.09%, N 26.64% 
MM. : > 300^C 
Hii&#ij3 4 

7-[(N-Tir^;V-3,4-v J 7< h **S'<yi?/l'T ^ / ^]-5-7 5 / -2<2-7 V 
/k)[l,2,4] bV 7 y n [l,5-c] t° V 5 > tft-a* 3 4) 

«#!4 2-e#^^5{b^4 2 (250 mg, 0.66 mmol) ^^oo^M (6 
mL) KmmU EDC^Py (1.32 g, 1.32 mmol) N 1-t Kd^^MJ 7 

(101 mg, 0.66 mmol) isXXffflgk (0.15 mL, 2.63 mmol) ?rJDi, 
X 72 tiffmW bfc 0 UWJ IsltUifyte^ ? j -jvx*Wfr Lft 0 
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mlO £31* / (1 mL) ©IMIi 9 HJfcift U 3 4 (150 mg, 0.36 

mmol) * & $Mi£k t LX&m 55%T*#fe 0 

iH NMR (8 ppm, DMSOds): 8.01 (brs, 1.2H), 7.95 (brs, 0.8H), 7.93 (d, J=1.0 
Hz, 1H), 7.15-7.25 (m, 1H), 6.70-7.00 (m, 5H), 4.59 (s, 0.8H), 4.49 (s, 1.2H), 
4.38 (s, 2H), 3.73 (s, 1.2H), 3.72 (s, 1.2H), 3.71 (s, 1.8H), 3.70 (s, 1.8H), 2.19 (s, 
i.2H), 2.17 (s, 1.8H). 
Mass (m/z): 422 (M + ), 215. 

IR (KBr, cm 1 ): 1653, 1612, 1560, 1514, 1419, 1252, 1234, 1182, 748. 
5c*#*f : C 2 iH 2 2N6O4-0.5H 2 O t VX 

mmiU : C 58.50%, H 5.19%, N 19.42% 

H-jHft : C 58.46%, H 5.37%, N 19.49% 
HA : 136.0 - 136.5^ 

. mmm 3 5 

5-7 5 /-7-[(N-p« ^^-3,4-^^ h^V^S^T 5 J ^Vl"]-2-(2- 7 U 
/k)[l,2,4] M)7/n [1,5-c] (fc-£$5 3 5 ) 

4 2 -C# ibtlZik-hW) 4 2 (200 mg, 0.53 mmol) &y $ J — /V (16 mL) 
fc$BS¥U 35%^7^V^T/Vxfc KitofflR (448 mg, 5.22 mmol) %1)V7L, ^ 
ST- 2 Bf Lfc„ £tJSf£^7kSt« h JJ ? A (300 mg, 7.93 mmol) 

«HET"C«J6 bfc D «SSr^ P nvh^77^- (}&tfJ$$l& : * n n * 

?vl^«*IJ;t. «ffTt?»5l«bfc„ ii?r^y^n^x-f^ (5mL) £ 
y 7°n f/VT/W =x— mUi^xf^ (4 mL) O&frttttU 9 Ml U 
ft-frfe 3 5 (130 mg, 0.33 mmol) £ &&J!£ifl £ LTIfc^ 62%"e#fc 0 
iH NMR (8 ppm, DMSO-de): 10.83 (m, 1H), 8.14 (brs, 2H), 7.95 (d, J=1.6 Hz, 
1H), 7.35 (d, J=1.7 Hz, IH), 7.29 (s, IH), 7.23 (d, J=3.3 Hz, IH), 7. 15 (dd, 
J=8.2 Hz, 1.7 Hz, IH), 7.00 (d, J=8.2 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, IH), 
4.37 (brs, 2H), 4.18 (s, 2H), 3.80 (s, 3H), 3.78 (s, 3H), 2.70 (s, 3H). 
Mass (m/z): 394<M + ),215. 

IR (KBr, cm 1 ): 1659, 1639, 1616, 1605, 1601, 1560, 1516, 1460, 1425, 1246, 
1024. 

5c*#*f : C20H22N6O3-1.0HCl-0.l[(CH3)2CH] 2 O-0.7H2O t UT 

mmm c 54.57%, h 6.11%, n is.46% 

fUMt : C 54.53%, H 5.73%, N 18.52% 
H£ : 153.4 - 153.9°C 

mmm s 6 
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5-7 5 J "7-7= JJy^ ^>-2-(2-7 y A-)[l,2,4] hVT ^ n[l,5-c] t'H^ (fc 
6) 

HiSf!|4 lT?#fetb6'fk:^4 1 (212 mg, 0.925 mmol) /—jV (12 

mL) KBMU T^y>- (0.192 mL, 2.11 mmol) 5B#^MLfc c R 

f&«Sr»BET"e**iU BBSSt**;^ (12 mL) WgflLfcfc, zklf«£ 
Sft-J-MJ** (105 mg, 2.77 mmol) fcjB*., SHU! 2 BMMl#Lfc. KJfciI£> 

?uuft/l'J»Vmfc$cWl>K.&s (10 mL) iDMF (5 mL) ©i^ 

»!)Sfe B B U 6 (223 mg, 0.728 mmol) SrSfe(S*i LTJR* 

79%T'#fc 0 

iH NMR (8 ppm, DMSO-de): 7.97 (brs, 2H), 7.90 (d, J=L6 Hz, 1H), 7.13 (d, 
J=3.3 Hz, 1H), 7.06 (dd, J=8.8 Hz, 7.6 Hz, 2H), 6.78 (s, 1H), 6.69 (dd, J=3.3 
Hz, 1.6 Hz, 1H), 6.58 (d, J=7.6 Hz, 2H), 6.53 (t, J=8.8 Hz, 1H), 6.31 (t, J=5.9 
Hz, 1H), 4.21 (d, J=5.9 Hz, 2H). 
Mass (m/z): 306 (M + ), 214. 

m(KBi, cm-i): 1670, 1662, 1612, 1600, 1560, 1506, 1419, 1331, 756. 
5n*#*r : Ci 6 Hi4N 6 0 t LT 

HSlUB : C 62.43%, H 4.73%, N 27.26% 

tUMft : C 62.73%, H 4.61%, N 27.43% 
: 279.2 - 279.6'C 

mmi 3 7 

5-7^ 7-2-C2-7 U/W-7:(2-^-dry try )V**f-)V)\\,<L& h JT'/b 

[l,5-c]t°y 3 7) 

HJfe0ij 3 2 -e#feft3 5-(3,4-i?^ h ^s^sVjvt % ;>2<2-y y /^)-7-(2-^- 

^yt°y ^y-H/Mf^Xl^lMJTyod^clk'l) 5^ (317 mg, 0.692 
mmol) Sr t> V 7^aBSft(6 mL) fc*fcffUT=y—/l' (0.226 mL, 2.07 mmol) 
*3 <fctf h y y y^jV-fc yB. (0.183 mL, 2.07 mmol) SKftT? 

2 RMHfttt Lfc 0 KfEiKfc 4 mol/L ^MMb^ h V V 

ftffi Lfc. * y -/I/ (10 mL) «fc 5 U tt&Vtl 3 7 (184 mg, 0.595 

mmol) £ i: LT« 86%T?#fc. 

!H NMR (8 ppm, DMSOds): 8.04 (brs, 2H), 7.92 (d, J=1.6 Hz, 1H), 7.76 (dd, 
J=7.1 Hz, 1.7 Hz, 1H), 7.49 (ddd, J=8.6 Hz, 6.6 Hz, 1.7 Hz, 1H), 7.16 (d, J=3.3 
Hz, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 1H), 6.49 (s, 1H), 6.44 (dd, J=8.6 Hz, 1.3 
Hz, 1H), 6.29 (ddd, J=7.1 Hz, 6.6 Hz, 1.3 Hz, 1H), 5.04 (s, 2H). 
Mass (m/z): 308 <M + ). 

IR(KBr, cm i): 1670, 1657, 1651, 1608, 1570, 1541, 1423, 1331, 764. 
Ttmftffi : Ci5H 12 N6O 2 -0.1H 2 O t LX 

mmm c 57.97%, h 3.94%, n 27.28% 
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H-jJH : C 58.10%, H 3.97%, N 27.10% 
: 239.2 - 239.6°C 

mmm 3 8 

7-7tf /H-7 5y-2-(2-7P/V)[l,2,4] MJ7yo[l,5-c]^P Ut&to 
3 8) 

mmmi stmm^^m\ 2-(3- by^^^s/u^a^Ha-^ 

h P y^Mi-^- h**>tf~A);*Xteft*.TRJS;fcfTV\ 5-(3,4-v^ 
b *$"<l/*JA>T t/M-ft-* h ^Vtf=-/V)-2-(2-7 U /V)[l,2,4] > !)7/n 
[1,5-c] tT y 5: (1.38 g, 3.27 mmol) £r ± LTHX$ 63%-?#fc 0 

#btLfc 5-(3,4-^^ Y*i/'<ls*fA'T 5 /)-7-(l-^ h tr=/v)-2-(2-7 y 
;v)[l,2,4] h U T/n [1,5-c] t°y 5 (1.00 g, 2.37 mmol) £ THF (60 mL) 
*3itM£@7K (10 mL) <£^£M«#?L, »m (0.3 mL) &iJU*, 
2B*KI«#L.fc. TO^^na*/^ftl?t> 2 mol/L *IMb* 5 ^AtK^ 

lltfct, fcJEETTfcttU 7-T-fer^W5-(3,4-^^ h^y^7 5 

y)-2-(2-7 y /v)[i,2, 4] h y Ty*p[i,5-c]try =• ^*fi^ri»4: LT#fc 0 

(18 mL) «fi?Ls £3* (lmL) *3«fc 
0DDQ (807 mg, 3.56 mmol) Srim*.* £iTO 4 J^MtW* Lfc 0 Rf&^(-^cza 
^VA*3j;tJ«lm(Mi7K^b*y $J*XmWi*to%-, ^Lfc c £ftUI£:4M<tt 

■r/ve h!Jfa V— */ a ^ L> ffr^Mfe 3 8 (403 mg, 1.66 mmol) 

t LXi&m 70%t?#fc o $ & K> 3 8 y ij L N Jtfife 

iH NMR (6 ppm, DMSOde): 8.26 (brs, 2H), 7.96 (d, J=1.6 Hz, 1H), 7.43 (s, 
1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 2.60 (s, 3H). 
Mass (m/z): 243 <M + ). 

IR(KBr, cm 1 ): 1666, 1639, 1626, 1612, 1581, 1549, 1417, 1326, 1214. 

%mftm •. C11H9N5O2 1 lx 

HMW : C 54.51%, H 3.84%, N 29.13% 
ff-^t : C 54.32%, H 3.72%, N 28.79% 
fitft : 221.2- 221.5*0 

mmm 3 9 

5-T S: J -7-^^y^ /V-2-(2-7 y ^)[l,2,4] MJ7/n [l,5-c] t° y 5 v>> (ftl-a* 
3 9) 

fc£*G (1.00 g, 2.59 mmol) £DMF (30 mL) fc*A?U **Wf*fl' 
* X (2.37 g, 3.89 mmol) *5±t;t^ h y 7x=/^^7^ W^7^!^^^ a 
y K (91.0 mg, 0.129 mmol) %M$L, 100°CT* 9 mmMW Lfc 0 KJE&»Sr»ET 
■ellU »7PiJ^ (MorisiP) (JgtfHSiK : -^F; 

f-y <t mwt^wm&mm xmm u 5-(3,4-v^ b s /)-2-(2- 
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7 y ^ y -f^xf-MiMl ^ y * [1,5-c] try ^ ^ (1.01 g, 1.58 • 

mmol) ^rMfett»i:bTJ|X^61%T#fCo 

#bttfc 5-(3,4-v^ h^^y^/vr 5 j )-2-(2- ^ y^)-7-hy^/^^= 

Ml,2,4] h y T i/n [1,5-c] t° y ^ v 5 ^ (500 mg, 0.781 mmol) £ THF (25 mL) 
«fl?U t^* h y 7 x.-fr**? 4 VAyW&W tt y K (55.0 mg, 0.0781 
mmol) &J:t>1&fl^^/-|Vl- (0.180 mL, 1.55 mmol) 10W31ML 

7-^^^/V-5-(3,4-^^ h^^yv'/UT^ /)-2-(2-7 y;l/)[l,2,4] h y 7/n 
[1,5-c] fcT JJ 5 (281 mg, 0.617 mmol) £ i: UT» 79%T'#fc D 

#b*lfc 7-^y/^/H-(3,4-^^ h^iX^v^T 5 ;)-2-(2-7y;V)[l,2,4] 
b y [1,5-c] t°y 5 (230 mg, 0.505 mmol) l^an^y (22.5 

mL) tmm U ^@7K (1.2 mL) *5j:tfDDQ (344 mg, 1.52 mmol) StJBxl; 
MX- 12 u^WLfc sra^>n^^^*5it>*SW7K(D^^^a^\ 

(10 mL) Tlfj&ffl. L> ^-3^3 9 (81.3 mg, 0.266 mmol) £6£J£iHi£ 
L-TUX* 53%T:1#fc 0 

m NMR (8 ppm, DMSO-cU): 8.27 (brs, 2H), 7.99 (d, J=7.3 Hz, 2H), 7.98 (d, 
J=1.6 Hz, 1H), 7.69 (t, J=7.6 Hz, 1H), 7.56 (dd, J=7.6 Hz, 7.3 Hz, 2H), 7.38 (s, 
1H), 7.26 (d, J=3.3 Hz, 1H), 6.75 (dd, J=3.3 Hz, 1.6 Hz, 1H). 
Mass (m/z): 305 (M + ). 

IR(KBr, cm-i): 1691, 1631, 1626, 1606, 1579, 1547, 1414, 748. 
Tmftm : Ci6HnN 5 0 2 ■ 0.1 H 2 0 t L"C 
: C 62.52%, H 3.59%, N 22.92% 
M-JMt : C 62.58%, H 3.68%, N 22.8 1% 
jK£ : 229.2 - 229.7t 
IIII4 0 

5-T $ ; -^^/^p^y /^;v)-2-(2-7 U ;v)[l,2,4] h !)7/n [l,5-c] fc° y 5 
Mfr&4*4 0) 

\zttz-XRJfcZ'<7-otz B ^1^7 d n */^X M) f ^ v-ix 3 y Ifcf , #P>, 

fatcmfc**.?;-^ (10 mL) <t DMF (1 mL) 0^«T-#3&iT H ^ 

$&4 0 (138 mg, 0.426 mmol) ^fife^i: LTi» 36%T*#fc 0 

iH NMR (8 ppm, DMSOds): 8.28 (brs, 2H), 8.11 (dd, J=8.9 Hz, 5.6 Hz, 2H), 

7.97 (d, J=1.6 Hz, 1H), 7.39 (s, 1H), 7.38 (dd, J=8.9 Hz, 8.9 Hz, 2H), 7.26 (d, 

J=3.3 Hz, 1H), 6.75 (dd, J=3.3 Hz, 1.6 Hz, 1H). 

Mass (m/z): 323 (M + ). 
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IR (KBr, cm 1 ): 1689, 1653, 1619, 1592, 1508, 1257, 1238, 762. 
5c*#*f : deHioNsOaF • 1.0 H 2 0 t LT 

: C 56.35%, H 3.72%, N 20.43% 
tt-jfUC : C 56.31%, H 3.54%, N 20.52% 
]ft£ : 228.3 • 228.5^ 

1 

5-T5/-7-^^^^-2-(2-7y^)[l,2,4]hyTyn[l,5-c]t o y <Ak&W 
4 1) 

MMM 2 2 Tf#6>H5flS'&* 2 2 (800 mg, 3.46 mmol) Sr DMF (140 mL) 
fc$&#U (12.00 g, 138.4 mmol) £fi"C 20 I$M1!# 

4 1 (550 mg, 2.40 mmol) &&GM&b lTJR$69%T'#f:, fb£4& 
4 1^/ -/Vi <9 U efeM^a t LX#fc 0 

*H NMR (8 ppm, DMSOde): 9.85 (s, 1H), 8.34 (brs, 2H), 7.98 (d, J=1.7 Hz, 
1H), 7.56 (s, 1H), 7.25 (d, J=3.3 Hz, 1H), 6.75 (dd, J=3.3 Hz, 1.7 Hz, 1H). 
Mass (m/z): 229 (M + ). 

IR (KBr, cm 1 ): 1702, 1672, 1626, 1604, 1568, 1508, 1421, 1221, 825, 762, 748. 
7C*#*f : CioH 7 N 5 0 2 t UT 

XWtt : C 52.12%, H 3.02%, N 30.61% 

W-flEKE : C 52.40%, H 3.08%, N 30.56% 
Mjft : 270°C 
£tt0N 2 

5-T ^ 7 -7-(3,4-v^ h ^ri/^iW ^)-2-(2-7 V /V)[l,2,4] hD7* 
n [1,5-c] If y ^ v 5 ^ • 2 &lfctt tfb£* 4 2) 

(10 mL) J;!3S^b b bU ft^*4 2 (200 mg, 0.44 mmol) £ 
LTHJ$41%t#fc„ 
iH NMR (8 ppm, DMSO-de): 9.75 (m, 2H), 8.15 (brs, 2H), 7.95 (d, J=1.7 Hz, 
1H), 7.31 (d, J=1.6 Hz, 1H), 7.23 (d, J=3.3 Hz^ 1H), 7.21 (s, 1H), 7.09 (dd, 
J=8.2 Hz, 1.6 Hz, 1H), 6.97 (d, J=8.2 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 
5.50 (brs, 1H), 4.20 (brs, 2H), 4.06 (brs, 2H), 3.78 (s, 3H), 3.77 (s, 3H). 
Mass (m/z): 378 (M + -2), 215. 

IR (KBr, cm 1 ): 1670, 1637, 1616, 1568, 1520, 1460, 1267. 
5c*£tff : Ci9H 2 oN 6 03-2.0HCl • 1.5 H 2 0 t LX 

H$!HEt : C 47.58%, H 5.07%, N 17.43% 

BUM! : C 47.50%, H 5.25%, N 17.50% 
MM. : 241.2 • 241.5^ 
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mmm* 3 

5-T ^ ; -7-[(3,5-vM Y^V^y^;VT % J)* ^vH-2-(2-7 V ;k)[l,2,4] h V T"/ 
n [1,5-c] tT !> ^ • 2 ttBfeg tf 4 3) 

/ -/V (6 mL) J: 9 ffigifl U 4 3 (350 mg, 0.77 mmol) & & 

iH NMR (5 ppm, DMSOcU): 9.76 (m, 2H), 8.15 (brs, 2H), 7.95 (d, J=L6 Hz, 
1H), 7.22 (d, J=3.3 Hz, 1H), 7.20 (s, 1H), 6.80 (d, J=2.0 Hz, 2H), 6. 74 (dd, 
J=3.3 Hz, 1.6 Hz, 1H), 6.53 (t, J=2.0 Hz, 1H), 6.10 (brs, 1H), 4.19 (brs, 2H), 
4.08 (brs, 2H), 3.76 (s, 6H). 
Mass (m/z): 380 (M + ), 215. 

IR (KBr, cm 1 ): 1676, 1626, 1606, 1564, 1430, 1155. 

7G*^*T : Ci9H2oN 6 03-2.0HCl • 0.3 H 2 0 ■ 0.2 C2H5OH t LT 

MMiU : C 49.68%, H 5.27%, N 18.00% 

SUMB : C 49.79%, H 5.13%, N 17.96% 
jft£ ■• 238.5 - 238.7°C . 
Mti&ffl 4 4 

5-T ^ J -7-[2-(2- b° V V)V)^)VT %J * ^M-2<2- 7 3 /^)[l,2,4] MJ T V* n 

[1,5-c] tf y $ w ■ 2 4 4 ) 

J -)V (10 mL) > DMF (2 mL) £ 9 Mir U 4 4 (92 mg, 0.22 

mmol) S:fifelS*4:LXJR*20HTf#fc. 

iH NMR (8 ppm, DMSOde): 9.76 (m, 2H), 8.73 (d, J=4.9 Hz, 1H), 8.22 (dd, 
J=7.9 Hz, 7.2 Hz, 1H), 8.15 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.73 (d, J=7.9 Hz, 
1H), 7.66 (dd, J=7.2 Hz, 4.9 Hz, 1H), 7.22 (d, J=3.3 Hz, 1H), 7.21 (s, 1H), 6.74 
(dd, J=3.3 Hz, 1.6 Hz, 1H), 4.21 (s, 2H), 3.40-3.60 (m, 4H). 
Mass (m/z): 335 <M + ), 2 15. 

IRCKBr, cm 1 ): 1651, 1641, 1637, 1616, 1612, 1606, 1564, 1514. 
5c* : C17H17N7O2.O HC1-0.2 H 2 0 t LT 

HSOtt : C 49.66%, H 4.73%, N 23.66% 

H-SMI : C 49.57%, H 4.75%, N 23.80% 
: 249.5 - 249.7°C 
H»J4 5 

5 . T * y -7-12-CN-T-fe^r $ y)3L^/UT 5/^ ^/V]-2-(2-7 U ^)[l,2,4] b <J 
T y n [1,5-c] t° JJ 5 -y (fc&m 4 5 ) 

# fe *Lfcffi£fifc*frfc y -/u J; «3 ff^s L N 4 5 (40 mg, 0.13 mmol) 
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&&&M&k LTiR$ 12%T'#fc 0 

m NMR (8 ppm, DMSO-dU): 7.92 (d, J=1.6 His, 1H), 7.88 (brs, 2H), 7.81 (t, 
J=5.9 Hz, 1H), 7.16 (d, J=3.3 Hz, 1H), 6.96 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.6 Hz, 
1H), 3.65 (s, 2H), 3.15 (dt, J=6.6 Hz, 5.9 Hz, 2H), 2.60 (t, J=6.6 Hz, 2H), 1.80 
(s, 3H). 

Mass (m/z): 315 (M + ), 214. 

IR (KBr, cm" 1 ): 1680, 1647, 1637, 1614, 1572, 1562, 1556, 1510, 1421, 748. 
5tM9tm : C 14 Hi7N70 2 t LT 

mWlU : C 53.38%, H 5.53%, N 31.14% 

U-gjfi : C 53.33%, H 5.43%, N 31.09% 
ib& : 190.5 - 190.9^C 
H;!&$!4 6 

(±)-5-T $ J -2<2-y V A>7-[(2-p« h **3-JV^;V)T S / 5vW][l,2,4] h 

vryn [1,5-c] \? y 5 i?y • 2 mmii: ba* 4 6 ) 

/ (5 mL) «t 9 SSfa U fc&fo 4 6 (101 mg, 0.27 mmol) Sr 
iH £ l-ok* 25%-C#^i 0 

!H NMR (8 ppm, DMSOde): 9.00-9.10 (m, 2H), 7.88 (d, J=1.6 Hz, 1H), 7.87 
(brs, 2H), 7.20 (s, 1H), 7.18 (d, J=3.3 Hz, 1H), 6.69 (dd, J=3.3 Hz, 1.6 Hz, 1H), 
5.10 (brs, 1H), 4.16 (brs, 2H), 3.50-3.60 (m, 2H), 3.49 (m, 1H), 3.34 (s, 3H), 
1.30 (d, J=6.6 Hz, 3H). 
Mass (m/z): 257 (M + ), 214. 

IR(KBr, cm i): 1680, 1668, 1639, 1618, 1564, 1456, 1117, 977. 
TuMfiffi : Ci4Hi8N 6 O2-2.0HCl-0.2H 2 O t UT 

mmm c 44.42%, h 5.57%, n 22.03% 

tUM* : C 44.38%, H 5.43%, N 22.18% 
fibft : 191.4 - 192.2*C 
IIM4 7 

5-T 5 / -2-(2-7 y /V)-7-[3-(2-^-=¥ y t°n U i^-l-f /^):/n \f;VT 

^][i,2,4] h y vi [i,5-c] t°y ^ ■ iwm. Hb£*4 7) 

(6mL) ±9SIS*U fc£*J4 7 (181 mg, 0.42 mmol) * 6 fete 
A£ LT11X$ 39%T?#fc. 

iH NMR (8 ppm, DMSOds): 9.50 (m, 2H), 8.13 (brs, 2H), 7.96 (d, J=1.7 Hz, 
1H), 7.23 (s, 1H), 7.22 (d, J=3.3 Hz, 1H), 6.73 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.12 
(brs, 2H), 3.35 (t, J=6.9 Hz, 2H), 3.26 (t, J=6.6 Hz, 2H), 2.95 (m, 2H), 2.25 (t, 
J=7.9 Hz, 2H), 1.80-2.00 (m, 4H). 
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Mass(m/z): 355 (M + ), 215. 

IR (KBr, cm 1 ): 1668, 1657, 1641, 1612, 1510, 1456, 1423, 1335, 1288, 1224. 
K£ : 229.1 • 229.8*0 
£H0J4 8 

5-7 / -7-(4-xf ;l/tf^7 v'y-l-f /V^ f ^>2-(2-7 U ;0[l,2,4] h!)7/n 
[l,5-c]t°y v^- 3&Bfe& tfb£4*4 8) 

/ -/W (10 mL) £ DMF (5 mL) f?*£ifl U *fr£«&4 8 (75 

mg, 0.17 mmol) £ t LT» 16%T"#/c 0 

iH NMB, (8 ppm, DMSO-de): 11.87 (m, 1H), 8.17 Cbrs, 2H), 7.95 (d, J=1.6 Hz, 
1H), 7.32 (s, 1H), 7.23 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.32 
(s, 2H), 3.35-3.80 (m, 8H), 3.20 (q, J=6.2 Hz, 2H), 1.27 (t, J=6.2 Hz, 3H). 
Mass (m/z): 327 (M + ), 215. 

IB, (KBr, cm 1 ): 2478, 1672, 1650, 1635, 1614, 1564, 1454, 973. 
TtmftVf : C16H21N7O3.O HC1-0.1 C2H5OH b LT 

HSlUit : C 44.14%, H 5.73%, N 22.32% 

trJHtt : C 44.08%, H 5.62%, N 22.21% 
Sfe^ : 262.0 - 262.4^ 

mmu 9 

5-T ^ 7 -2-(2-7 y /W)-7-[4-(2-^ h ^S^^TU)*^ i?^-l"f 7vV][l,2,4] 
h!J7/n [1,5-c] tr JJ ^ ■ 2 jfifttlL Uk&%> 4 9 ) 

^JETT^bfc^ aaESr^^Z-Zl' (16 mL) £ DMF (lmL) 

i 9 Hilt* U 4 9 (287 mg, 0.667 mmol) £ t LT» 51% 

X#fc, 

iH NMR (6 ppm, DMSO-d 6 ): 11.85 (m, 1H), 8.11 (brs, 2H), 7.96 (d, J=1.7 Hz, 
1H), 7.32 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.25 
(brs, 2H), 3.74 (t, J=4.0 Hz, 2H), 3.50-3.70 <m, 8H), 3.30-3.40 (m, 2H), 3.29 (s, 
3H). 

Mass (m/z): 358 (M + +l). 

IR (KBr, cm 1 ): 2536, 1650, 1645, 1606, 1512, 1454, 1435, 1423, 1417. 
Ttmftffi : C17H2sN7O2-2.OHCl-O.2H2O tLX 

gfflfflt : C 47.09%, H 6.13%, N 22.56% 

W-IMtt : C 47.05%, H 5.90%, N 22.59% 
: 245.3 - 246.0*0 

mmm 5 0 

5 . T 5 /-7-[4.(v/^ p^n tf/v^^/v)t°^<7 v^^-l-^^^ ^/V]-2-(2-7 9 
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^)[i,2,4] h y r 5/ n [i,5-c] t° y ^ v 5 ^ • 2 Wb-g* 5 0 ) 

i&^nx., MJETTiiftLfc^ aaSr^^y-ZU (14 mL) £ DMF (3mL) 
D U 5 0 (223 mg, 0.523 mmol) & t UT 

JR* 40%-e#fc o 

iH NMR (8 ppm, DMSOds): 11.61 (m, 1H), 8.15 (brs, 2H), 7.95 (d, J=1.6 Hz, 
1H), 7.27 (s, 1H), 7.22 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.20 
(brs, 2H), 3.30-3.80 (m, 8H), 3.07 (d, J=7.0 Hz, 2H), 1.10 (m, 1H), 0.65 (m, 2H), 
0.43 (m, 2H). 
Mass (m/z): 353(M + ), 215. 

HKKBr, cm 1 )- 2550, 1643, 1601, 1506, 1454, 1417, 1323, 951. 
5c*£$f : C18H23N7O2.O HC1-0.3 H 2 0 t LT 

£$lfiK : C 50.05%, H 6.38%, N 22.71% 

W-JM1 : C 50.07%, H 5.98%, N 22.71% 
j»£ : 270t; 
MlfoM 5 1 

5-T ^ / -2<2-y V /l>7-(2-^=/k)[l,2,4] h V 7/o[l,5-c] tT y 5 *J> {i\&m 
5 1) 

gibm 8 tmm^mx\ 2-(3- vy^j-^t-^y^-ri-ifrv**^ 
s^^/ut ^ y)-2-(2-7 y /v)-7-(2-^=/^)[i,2,4] h y 7/ p[i,5-c] try 5 

>■ (1.01 g, 2.33 mmol) & SfeT^-/V7 T <t LT W 90%T-#fc„ 

fcbftfc 5-(3,4-v ? ^ h =3ri/^^^T ^ /)-7-(2-f-3i=/l,)-2-(2-7 y /U)[l,2,4] 
h y T [1,5-c] k'K^^oP^^V (22.5 mL) L s ^HtK (1.25 

mL) joit^DDQ (1.05 g, 4.63 mmol) ^Mtl. ttf 3 Lfc n SiS^ 

^^nn*/VA*5<tTJ ? lmol/L7K^bf-b y !>A7k^^P^x #ifcLfc. Wft 

y 5 H&A U ^b-n#> 5 1 (366 mg, 1.29 mmol) & t L 
XHX^ 55%-e#fe 0 

iH NMR (8 ppm, DMSO-de): 8.05 (brs, 2H), 7.94 (d, J=1.6 Hz, 1H), 7.91 (d, 
J=3.7 Hz, 1H), 7.69 (d, J=5.0 Hz, 1H), 7.51 (s, 1H), 7.20 (d, J=3.3 Hz, 1H), 
7.19 (dd, J=5.0 Hz, 3.7 Hz, 1H), 6.73 (dd, J=3.3 Hz, 1.6 Hz, 1H). 
Mass (m/z): 283 (M + ). 

HI (KBr, cm 1 ): 1653, 1601, 1556, 1435, 1417. 
5c*£*f : C13H9N5OS tLX 

mmW. : C 55.13%, H 3.42%, N 24.39% 

W-JMIE : C 55.11%, H 3.20%, N 24.72% 
M : 232.2 - 232.3t 
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mmms 2 

5-T ^ 7 -H2-7 V ^)-7-(2- fc° y v?/V)[l,2,4] h !> 7/n [l,5-c] fc°y ^ ^ 
5 2) 

Hi&M 1 8 t |PI«Jfe#i&&J8l\ 2-(3- h 1) * ^=/V)-l,3-^ 

(13 mL) iUIEItftU 2 (97.1 mg, 0.349 mmol) 

. Sr efig* £ LT» 25%T?#fc„ 

iH NMR (8 ppm, DMSO-de): 8.72 (d, J=4.3 Hz, 1H), 8.32 (d, J=7.6 Hz, 1H), 
8.12 (brs, 2H), 7.99 (dd, J=7.6 Hz, 6.0 Hz, 1H), 7.95 (d, J=1.6 Hz, 1H), 7.84 (s, 
1H), 7.49 (dd, J=6.0 Hz, 4.3 Hz, IH), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 
Hz, 1.6 Hz, IH). 
Mass (m/z): 278 (M+). 

Hi (KBr, cm 1 ): 1660, 1655, 1597, 1559, 1510, 1410, 1225, 766, 741. 
jmftffi : Ci4HioN 6 0-0.4H 2 0-0.lC2H50H t L-T 

&M[ : C 58.75%, H 3.67%, N 28.90% 

tUMI : C 58.80%, H 3.96%, N 28.97% 
!b& : 274.5 - 275.0^ 
5 3 

5-T 5 J -H2-7 V M P ^/V)[l,2,4] h V [l,5-c] tf D 5: i?^ 

5 3) 

HWJ 1 8 fcR*ft;fr8s&JBV\ 2-(3- V y ^^^=^7*=/I^)-l,3-^ 
y y h y y^/v* * =/v-3- 1° y S?> fcft*.-C£j£«rfTo fc c #e>^fcte 

^#jSry^y-/V (5 ml) J; 9 ISIS* U {b£#>5 3 (180 mg, 0.647 mmol) 

Sr &&&* & LTIIX^ 50%T'#fc„ 

*H NMR (8 ppm, DMSOde): 9.32 (d, J=1.6 Hz, IH), 8.65 (d, J=5.0 Hz, IH), 
8.47 (dd, J=8.0 Hz, 1.6 Hz, IH), 8.12 (brs, 2H), 7.95 (d, J=1.7 Hz, IH), 7.68 (s, 
IH), 7.55 (dd, J=8.0 Hz, 5.0 Hz, IH), 7.23 (d, J=3.3 Hz, IH), 6.74 (dd, J=3.3 
Hz, 1.7 Hz, IH). 
Mass (m/z): 278 (M+). 

IR (KBr, cm 1 ): 1668, 1655, 1601, 1560, 1508, 1331, 789. 
7C3^#T : Ci4HioN 6 0-0.3 H 2 0 t LT 

HSfltt : C 59.42%, H 3.63%, N 29.32% 

th jWB: : C 59.28%, H 3.77%, N 29.63% 
jK£ : 253.2 - 253.6*€ 
5 4 

5-T 5 y -2-(2-T y ;k)-7-(4- tf V ^)[l,2,4] h V T9 o [l,5-c] fc? P 5 5?^ (flaHfr 
5 4) 

IfcfcftjiTEJfc&fTofc. #btlfcm^t)^^y-^ (16 mL) i DMF (8 
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mL) Qft£$£J:9¥ft£AU ft^5 4 (455 mg, 1.54 mmol) SrfifeiSfAt 
L-TJR* 59%T'#fc 0 

»H NMR (8 ppm, DMSOds): 8.72 (d, J=6.0 Hz, 2H), 8.18 (brs, 2H), 8.08 (d, 
J=6.0 Hz, 2H), 7.96 (d, J=1.6 Hz, 1H), 7.77 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 
6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H). 
Mass (m/z): 278 (M + ). 

IR (KBr, cm 1 ): 1657, 1602, 1567, 1552, 1421, 1012, 744. 
ytmfttif : Ci4HioN 6 Q-1.0 H20 tVX 

MMU : C 56.92%, H 4.17%, N 28.31% 

ttmU : C 56.75%, H 4.08%, N 28.36% 
iHl£ : 279.2 - 279.9*0 
H»J 5 5 

5-7 5;-2-(2-7!)^>7-(2-7D;k)[U4] h V Ti/a[l,5-c] t° V 5 (^#? 
5 5) 

H» 1 8 tP«&#*fcT% 2-(3- y ^/v^^^/v^^^/^-i.s-^^-^y 
y y^r 2-(h y /f;^^=/i')77 ^^ft^TK^^fTofc 0 #b;ftfcm£j» 
£^ ^ / mL) X U \\&% 5 5 (114 mg, 0.425 mmol) £r 6 & 

l&fH t LTItR^ 27%-e#fc 0 

iH NMR (8 ppm, DMSOde): 8.05 (brs, 2H), 7.93 (d, J=1.6 Hz, 1H), 7.89 (d, 
J=2.0 Hz, 1H), 7.21 (d, J=3.3 Hz, 1H), 7.20 (s, 1H), 7.08 (d, J=3.3 Hz, 1H), 
6.72 (dd, J=3.3 Hz, 1.6 Hz, 1H), 6.68 (dd, J=3.3 Hz, 2.0 Hz, 1H). 
Mass (m/z): 267 (M + ). 

HI (KBr, cm 1 ): 1658, 1614, 1602, 1591, 1552, 1545, 1504, 1419, 1328, 1217, 
1178, 748. 

TtmftVx : CisH9N 5 O2-0.lH 2 O t L-T 

HMfft : C 57.97%, H 3.32%, N 26.26% 

tf-JMft : C 58.04%, H 3.45%, N 26.03% 
M : 250.2 - 250.4t: 

mMM 5 6 

5-T 5 y-2-(2-7 y /U)-7-(5-t°y ^ ^=/V)[l,2,4] f y Ty* p[l,5-c]fc°y ? (it 
^5 6) 

mmm 1 8 bmmtt&%m\ 2-(3- i> v •f^^^^vy s .^;v)-\,z-^ 

J -MlO mL) £ 9 S^ b s b Ufc&m 5 6 (117 mg, 0.419 mmol) 
b LXUm 13%-e#fco 
iH NMR (8 ppm, DMSO-de): 9.48 (s, 2H), 9.27 (s, 1H), 8.23 (brs, 2H), 7.96 (d, 
J=1.7 Hz, 1H), 7.80 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 
1H). 

Mass (m/z): 279 <M + ). 
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IR (KBr, cm 1 ): 1677, 1650, 1622, 1570, 744. 
jmfttix : C13H9N7OO.5 H 2 0 t LT 

mmm c 54.23%, h 3.37%, n 33.80% 

fUMt : C 54.17%, H 3.50%, N 34.01% 
]»£ : 271"C (&M) 

mmm 5 7 

5-T 5 /-l<S,5-i?t 5vW yt^ty-/H-#)-2-(2-7 V ^)[l,2,4] YV TV 

p [i,5-c] t°y 5: ^^ Wb-6-fe5 7) 

»j2i«^^V\ 2-^^:7 3,5-^^/1^ y 

}V (15 mL) £ "9 SftlL, ^^#15 7 (415 mg, 1.40 mmol) %&&MMst b 
TJfc^ 33%T*#fc 0 

iH NMR (5 ppm, DMSO-cU): 8.06 (brs, 2H), 7.95 (d, J=1.7 Hz, 1H), 7.20 (d, 
J=3.3 Hz, 1H), 7.08 (s, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 2.65 (s, 3H), 2.45 
(s, 3H). 

Mass (m/z): 296 (M + ), 281. 

IR (KBr, cm 1 ): 1652, 1610, 1600, 1545, 1508, 1326, 1215. 
jum^m : C14H12N6O2 t L"C 

: C 56.81%, H 4.14%, N 28.63% 
th3M§[ : C 56.75%, H 4.08%, N 28.36% 
j&& : 227.8 - 228.5t 

mmm 5 8 

5-T 5 / -7-(2-T $ J f7y-/H-f /i^)2-(2-7 V /^)-[l,2,4] MJ7/p [l,5-c] t° 
y (fb^5 8) 

3 8 -e#bft5 5-(3,4-^ h *f<^iW 5 /)-7-(l-^ h ~ 
;U)-2-(2-y V /W)[l,2,4] b 9 T /a [l,5-c] t° y 3; (4.53 g, 10.8 mmol) & THF 
(135 mL) *5«t^®7K (135 mL) ©l^K^iL^ N--/a^rii<^ 
5 K (1.91 g, 10.8 mmol) *1NtL, 1 «pK«# Lfc D £OS$t£g»^/i' 

i/^^^3.1?^U aifibfc« N icJET-e»L % 7-(2-yn^T-fe^)-5-(3,4- 
*J * h ^yv'^T 3 / )-2-(2- 7 y /V)[l,2,4] h V T V n [l,5-c] fc° y 3 v 5 >- 
(5.09 g, 10.7 mmol) ^WeM^ i LXW 100%^#fc o 
#b*lfcffi£$#3 (2.00 g, 4.20 mmol) ^cn^^y (180 mL) > IsM 
* (10 mL) K38ffi¥U DDQ (3.82 g, 16.8 mmol) ^P^l, 1ST? 12 WmflkW 

*/VA-e h y faV^gyU 5-7^;-7-te-^n^7t^)-2-(2-7 y 
/^)[1,2,4] > y T V a [1,5-c] fc° y 3 v 5 ^ (593 mg, 1.84 mmol) £rfi£j£#3 £ LT 
Ifcifs 44%"C#fc 0 
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Wbtlfcft^fiJi* (500 mg, 1.55 mmol) (50 mL) 

ttWM (236 mg, 3.10 mmol) fciPfcT 3 ftlWJtSELfc. SJ6?SSr«ffT-e» 
IBU »*&fi&»fiW2k^ifei£LfcflL #fcftfc8£riHto4r^*/--A' (10 mL) 

DMF (10 mL) ©S^ftift J: 5 Hifoi U 5 8 (404 mg, 1.35 mmol) 

trite** £: LTJ|X^87%-e#fc 0 

iH NMR (8 ppm, DMSOcU): 7.97 (s, 1H), 7.96 (brs, 2H), 7.94 (d, J=1.7 Hz, 
1H), 7.27 (s, 1H), 7.21 (d, J=3.3 Hz, 1H), 7.20 (brs, 2H), 6.72 (dd, J=3.3 Hz, 
1.7 Hz, 1H). 
Mass (m/z): 299 (M + ). 

IR (KBr, cm 1 ): 3376, 1652, 1647, 1605, 1570, 1531. 
MM : 299.2 • 300.0*0 

mm 5 9 

5-7 $ / -2-(2-7 y /l^)-7'[2-(2-^E-/l'* V J if/VT 5 S)5-T-S — A'-4-'{ 
/W][l,2,4] h 3J T^n[l,5-c]t°!J 5: V'V (fb^#>5 9) 

5 8 "Cfcfcfta 5-7 ^ 7 -7-(2-^a^-T-fe^)-2-(2-7 U /U)[l,2,4] b J) 
7yn[l,5-c]k°y5^y (300 mg, 0.932 mmol) /V (30 mL) 

U l-(2-^/^yyxf;k)-2-f^i (353 mg, 1.86 mmol) trill 3^31 

£fiM&«r^*>>-/l' (12 mL) £ DMF (6mL) ©Mli^S^U 

5 9 (275 mg, 0.667 mmol) Srlte&A t LT HX* 72%T*#/c 0 
iH NMR (8 ppm, DMSOde): 7.87 (d, J=1.4 Hz, 1H), 7.58 (brs, 2H), 7.35 (s, 
1H), 7.23 (s, 1H), 7.16 (d, J=3.3 Hz, 1H), 6.68 (dd, J=3.3 Hz, 1.4 Hz, 1H), 
3.55-3.60 (m, 4H), 3.44 (t, J=6.2 Hz, 2H), 2.58 (t, J=6.2 Hz, 2H), 2.40-2.50 (m, 
4H). 

Mass (m/z): 413 (M + +l). 

IR CKBr, cm 1 ): 1662, 1654, 1646, 1600, 1569, 1560. 
MM : 274.7 • 275.0t: 

mm\ 6 O 

5-T 5 J -2-(2-37 JJ 7W)-7-(lH- i/-^-3--T ^)[l,2,4] MJT/n [l,5-c] fc° !) 5 
tffr£*6 0) 

^#13 8 Til b ft 3 7-T-fe^-5-(3,4-^^ h ^v^^vWT 5 /)-2-(2-7 
y ^[1,2,4] hVT^/n [l,5-c] t° ]) 5 v> V (1.00 g, 2.54 mmol) £ N,N-v^ fvV 
*^A7 ^ Kv^ fvvT-tr * (20 mL) \z&M U 140°CT* 3 RftR&ft Lfc 0 
RJStt*«BET^*3MSbfc«, (30 mL) £»U t Kyv 5 

y-lfc%}%> (0.250 mL, 5.15 mmol) lrAP^ N 1 fl#IWfflffi bfc„ SJC^tr^fi"? 
*I**#U *ffflbfcBfr*«RLfcfk ^*y-^Ti£#U 5-(3,4-S^ 
i/^y^VT 5 / )-2-(2-7 y /V)-7-(lH- 1°7 i/-/V-3-^ /V)[l,2,4] M)7/o 
[l,5-c]t°y S^y&JlI&fiMfcfc LT#fc 0 

#fe*lfc*a^»*^on^/^ (135 mL) fct^jfU (7.5 mL) 33 
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£Tf DDQ (1.76 g, 8.64 mmol) ZMfLs fflit 9 $mW& L-fc BtfS&LK- 2 mol/L 

/ (10 mL) DMF (5 mL) (Om^B £. V ff&A U it&W 6 0 (175 mg, 
0.655 mmol) LTW26%T-#fc 0 

iH NMR (8ppm, DMSO-de): 12.88 (brs, 1H), 7.87 (d, J=1.7 Hz, 1H), 7.70-7.72 
(m, 3H), 7.40 (s, 1H), 7.17 (d, J=3.0 Hz, 1H), 6.80 (d, J=1.6 Hz, 1H), 6.69 (dd, 
J=3.0Hz, 1.7 Hz, 1H). 
Mass (m/z): 267 <M + ). 

IR (KBr, cm 1 ): 1645, 1610, 1525, 1510, 773. 
: C12H9N7OO.I H 2 0 t VX 

mmm c 53.41%, h 3.52%, n 36.74% 

tUMt : C 53.57%, H 3.47%, N 36.44% 
M:>300t: 

5-T$;-2-(2-7!J;V)-7-(4-t Kn^r^^f /V7x^)[l,2,4] h y T^ntl, 5-c] 

t°y (teniae i) 

^«Jl OTitfeft5 5-(3,4-v^ h ^^yi?;l/7 5 / )-7-(4-*;V^ /l^7 x= 
jV)-2-(2-y V ;v)[l,2,4] hVT^n [1,5-c] fc? y 5 v 5 ^ (1.00 g, 2.20 mmol) & ^ * 
(125 mL) KiSffiU *#fb#!7*-7" !7 A (250 mg, 6.60 mmol) * 

mm) T»»U 5-(3,4-v>;< y^-? 3^7-(4-l: Fn* 

^ cc=;V)[l,2,4] [1,5-c] k° J7 5: i?^ (947 mg, 2.08 mmol) £ 

Jft^ 95%T'#fc„ 

#bttfc 5-(3,4-v?p< h^^^^/VT5/)-2-(2-7y/U)-7-(4-t Kn^f 
/V7i=^)[U,4] h J) T i/n [1,5-c] f y 5; uu*?^ (90 mL) % M 

(5mL) fcjgfllU DDQ (1.45 g, 6.39 mmol) &j&H&, ^fi-C 2 ^IBSM* 
Lfc 0 SJE&^Sr7K^bfciafPSW7K^a£V>^ % #rtBLfc@fr£s^/-/i' (15 
mL) DMF (6 mL) G&6«ftJ: 5 ff&ili Ufl^fc 6 1 (200 mg, 0.651 mmol) 
£ LTllX^ 31%-C#fc 0 

!H NMR (8 ppm, DMSO-de): 8.11 (d, J=8.3 Hz, 2H), 8.02 (brs, 2H), 7.95 (d, 
J=1.6 Hz, 1H), 7.53 (s, 1H), 7.43 (d, J=8.3 Hz, 2H), 7.21 (d, J=3.3 Hz, 1H), 
6.73 (dd, J=3.3 Hz, 1.6 Hz, 1H), 5.29 (t, J=5.6 Hz, 1H), 4.57 (d, J=5.6 Hz, 2H). 
Mass (m/z): 308 (M + +l). 

IR (KBr, cm 1 ): 1653, 1649, 1610, 1578, 1560, 1514, 1419, 1406, 1335, 993. 
Ttmftffi : CieHi3N 5 0 2 ■ 0.2 H 2 0 t LT 

£SHtt : C 61.92%, H 4.34%, N 22.45% 

ff#|ff : C 61.81%, H 4.34%, N 22.53% 
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H£ : 239.6 - 239.9^ 

mmme 2 

5-7 5 J -2-(2-7 y /v)-7-(3- k Kn ^ vy ?vVk° U /^)[l,2,4] MJ n 

ft-frftG (2.00 g, 5.19 mmol) £DMF (50 mL) fc»ffU 2-(3- 1° y i^-4- 
h y ^^^=^)-l,3-5?*^y 7> (3.43 g, 7.79 mmol) ftit^K^ h y 7 
^-/V/fr^^i/^i^.kS^py K (365 mg, 0.519 mmol) %M?L, 110°C 

ftffi Lfc. »«E«r^ y * P^f^77^- : * 13 n tf^A t y 

* 7 -/KD«^»jK) fHI U 7-[3-(l,3-^^-^ y 7 V-2-^ /V) t° V 
/>]-5-(3,4-^y h ^v'^vVKT 5 y)-2-(2-y y ^)[l,2,4] J> V TVxi [l,5-c] fcf JJ 
^ (2.12 g, 4.24 mmol) Srftfetttfcft £ LT W 82%"C#fc 0 

5-(3,4-^y h^^^/V7^y)-7-[3-(l > 3-^^y7^-2--r^)k° 
y v 5 ^-6-^/W]-2-(2-7 y ^)[1,2,4] h y 75/ *[l,5-c] f y 5 i^tr THF (30 mL) 
KSSffl? U2 mol/L jgg|(30 mL) 3 B#Fb1W L-fc SfSiKfc: 4 mol/L 

iWv'syL, 5-(3,4-i^y b ^rV^^^T 5: /)-7-(3-^ s: /vt°y ^^-e-r 
/V)-2-(2-7 y 7V)[1,2,4] V y 7/n[l,5-c] f JJ 5: (780 mg, 1.71 mmol) 

# bftfc 5-(3,4- v 5 y h ^.^^^V7 5 J )-7-(3-^/V 5 /V tf JJ >v) 
-2<2-y y /^)[l,2,4] h y r yo[l,5-c]fc? y 5 (620 mg, 1.36 mmol) £y y y 
—;v (62 mL) ^bb*/1/A (40 mL) ©JS-g-jSKldStf U i^Mit^^ 
hDVJ* (257 mg, 6.80 mmol) SrJP*.* 1 Wffl&W Lfc 0 KJ£3£Sr*HI 

*«Ut&, »ffT-e»«U 5-(3,4-^y h ^S/^S^r S y )-2(2-7 p 
/V)-7-(3-t KoW ^/Vk°y v^-6--f/V)[l,2,4] h P 7 ✓ o [1,5-c] k° y 5 ^ 
(593 mg, 1.30 mmol) %&&mfct LTJW 96%T?#fc. 

5-(3,4-^y h^v'-<^/V7^y)-2-(2-7y^)-7-(3-k KP^f 
/Hf y ^^-6"f h y 7>" P[l,5-c]k°y 5 (401 mg, 0.879 mmol) 
Srhy^l^pSfeBfc (8mL) WfcflfU 7~V—fl' (0.961 mL, 0.879 mmol) 
*J h y y * ^/VtfVgfc (0.777 mL, 0.879 mmol) £JP;L % Sfi? 

ll*lfflf#Lfc„ S^^7^^7tR»^> *fWLfcefeBfr*itlftbfc. 
#bftfc@ft£^y / (12 mL) i DMF (9 mL) 13 Wild U 

it&ytl6 2 (152 mg, 0.493 mmol) SrSfe^'i LT» 56%T*#fc„ 
iH NMR (8 ppm, DMSO-de): 8.66 (s, 1H), 8.30 (d, J=7.9 Hz, 1H), 8.10 (brs, 
2H), 7.95 (d, J=1.6 Hz, 1H), 7.92 (d, J=7.9 Hz, 1H), 7.83 (s, 1H), 7.25 (d, J=3.3 
Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 5.43 (t, J=5.2 Hz, 1H), 4.62 (d, J=5.2 
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Hz, 2H). 

Mass (m/z): 309 (M + +l). 

IR (KBr, cm 1 ): 1641, 1622, 1606, 1554, 1419, 1335, 1215, 1009. 
7G3?f##r : C15H12N6O2 • 0:2 H 2 0 t L-T 

gjffltt : C 57.74%, H 4.19%, N 26.76% 

tHHH : C 57.76%, H 4.01%, N 26.94% 
MM. : 292.8 - 293.2<C 
HIS$)6 3 

5-T^ J -2-(2-7 y 7V)-7-[4-(l- 1 Ko^^-l-^^^^)7^=/l^][l,2,4] h i) 
Ty*n[l,5-c]t o y (fls^»6 3) 

UltMl 0-e#feft5 5-(3,4-v^ h=3r^y^7 5 y)-7-(4-*;^;^7x= 
/V)-2-(2-7 y ;u)[l,2,4] hVTyn [l,5-c] tr U ^ (l.OO g, 2.20 mmol) 
J-)V (50 mL) tSg«7k (10 mL) ®ft*#ttt3*flfU (940 mg, 5.50 

mmol) & <fctf0.5 mol/L TKgtfb"?- b U * &i*MWL (22.0 mL, 11.0 mmol) £AP 

U Mi@ LfcgK l»^Ba*MfttttlLt W$U1££S7K«V 

T-slU— S/g^U 5-(3,4-^p< f^^y^/VT^ />7-(4-*;^^^7i = 
/u)-2-(2-7 y ^)[1,2,4] h y 7'/ n[l,5-c]t°y 5 ^ (856 mg, 1.78 mmol) £HX 
^81%T?#fc„ 

fcfcjfcfc 7-(4-*/Vt^^7i=/V)-5-(3,4-^^ h # ^ ^ /)-2-(2-^ 
y /1/)[1,2,4] b y 7Vn[l,5-c] t° U 5: S^&S?* uvtty (50 mL) U 
^ty/^oy K (5.00 mL, 57.3 mmol) %tiUZ. s 2«FlB3ffij|Lfco 
«EETe*IBU (100 mL) &2m;t, 72 l*IBJW*Lfc Q £j£ 

> y * -^/v* ovf^7^- (&m&& : ^*?vbWfo±7'A'09&M&} 
T'iSL, 5-(3,4-S^ h^^y^T $ ;)-2-(2-7 !J /W)-7-(4-^ h^v-^/M? 
=-jV7 a =/W)[l,2,4] b y 7/o [1,5-c] fcT y 5 i?y (830 mg, 1.71 mmol) £UX§p 
96%T*#fc 0 

#b*tfc 7-(4-7f b^V7J^=/V7ct-/v)-5-(3,4-Vy'b^r^^v J /VT$ 
;)-2<2-7 V /W)[l,2,4] h y 7V n[l,5-c] f y 5: v>>-(580 mg, 1.20 mmol) THF 

(30 mL) KLfflR L> T/l^l'gBWLT* O'Cfc^ifeP Lfc B 0.95 mol/L 
^f/W^^7n^ K©THF*g$£ (14.3 mL, 15.0 mmol) ^TU £ 

il7KW-7^V!7AT^L N aatfc*, «ffTT?*ttU 5-(3,4-i^ 
i/-< y&tl'T 5 y)-2-(2-7 y /v)-7-[4-(l" t KndrV-l-p<^/V^^/^)7 3i = 

/v][i,2,4] h yrv* [i,5-c] try 5 ^^©tt4*»tr#fc.- 

(54mL) tC«#U (3mL) *3i 
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DDQ (958 mg, 4.22 mmol) Srtafc, MX* 3 B#ifflflt# Ltc a ^co 

mwm -wm&mm -c*t» ufctu 

y -/U (4 mL) «fc 9 fS^ti U 6 3 (132 mg, 0.394 mmol) £ 

t LTlR$33°/o-e#/c„ 

*H NMR (8 ppm, DMSOde): 8.06 (d, J=8.2 Hz, 2H), 8.00 (brs, 2H), 7.95 (d, 
J=1.7 Hz, 1H), 7.57 (d, J=8.2 Hz, 2H), 7.51 (s, 1H), 7.20 (d, J=3.3 Hz, 1H), 
6.74 (dd, J=3.3 Hz, 1.7 Hz, Hi), 5.10 (s, 1H), 1.47 (s, 6H). 
Mass (m/z): 336 (M + +l). 

IR (KBr, cm 1 ): 3500, 1660, 1655, 1599, 1550, 1228. 
jmftm : Ci 8 Hi7N 5 0 2 t LT 

: C 64.51%, H 5.32%, N 20.55% 
W-JHK : C 64.47%, H 5.11%, N 20.88% 
jft& : 246.0 • 246.6<C 
gfttil 6 4 

. 5-T 5 7 -7-^/V-2-(2-7 y /k)[l,2,4] b 5 n [l,5-c] tf 9 5: v 5 ^ (ft^ 6 4 ) 
mWl 2 2 7-7 > f-/V-5-(3,4-v ; y h drV^^^/VT 5 /)-2-(2-7 U 

/V)[l,2,4] b y Ti/n [1,5-c] tT V 5; v^(1.85 g, 4.54 mmol) * *?9 P p * ^ (18 
mL) Id&fcU ^WtK (1.0 mL) *J<fctfDDQ (1.55 g, 6.81 mmol) £2jn£> 
ifi7 5 « W Ltz 0 RfoWi& 9 p a sfc/VA L-% 2 mol/L jjc&ffc-J- h V 

v&itim&MX-xm&mKu ^l^„ til # 

S'si'L-fcfk #b*Lfc@fl£S:^^y-^«t»?S^U flfr£«J6 4 (118 mg, 
0.46 mmol) UW 10%-C#fc o 

iH NMR (8 ppm, DMSOde): 7.91 (d, J=1.9 Hz, 1H), 7.85 (brs, 2H), 7.16 (d, 
J=3.3 Hz, 1H), 6.79 (s, 1H), 6.71 (dd, J=3.3 Hz, 1.9 Hz, 1H), 2.58 (t, J=7.7 Hz, 
2H), 1.65 (m, 2H), 1.33 (m, 2H), 0.91 (t, J=7.3 Hz, 3H). 
Mass (m/z): 257 (M + ). 

IR (KBr, cm 1 ): 1666, 1606, 1558, 1421, 1382, 748. 
7t$$ft$r : Ci3Hi5N 5 O-0.lH 2 O t LT 

: C 60.14%, H 5.74%, N 27.34% 
IHMS : C 60.26%, H 5.91%, N 27.03% 
jftjft : 155.0 • 155.3*C 

mime 5 

5-7 $ 7 -2-(2-7 !) ^)-7-(2-7x=;Hf =:^)[1,2,4] b V T9 p[l,5-c]t°y 

y «k-&®6 5) 

^y7^^2-(7*=;Vxf-=;0-l- h D ^^X|^itTRJ6*fTV\ 5-(3,4- 
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o [1,5-c] f V 5 ^ (570 mg, 1.26 mmol) £ efeT*/W7 7 * LT W 70% 

^)[l,2,4]MJT^n[l,5-dtfy 5 v^Srv^ n n p< * ^ (9 mL) Wg#U SI 

W7k (0.5 mL) &£0DDQ (430 mg, 1.89 mmol) SrJW*.* 6 

bfc 0 RJ&m*? oti^Ai 1 mol/LTK^b-r- h U pA;Mfflfc©»£*JSfc:8£ 

(13 mL) fc^noaM/A (4mL) ©IMIi^fffelU fc^*6 5 
(160 mg, 0.530 mmol) 6#J£iTh £ LT« 42%T*fcfc. 
*H NMR (8 ppm, DMSO-de): 8.16 (brs, 2H), 7.95 (d, J=2.0 Hz, 1H), 7.50-7. 60 
(m, 2H), 7.40-7.50 (m, 3H), 7.26 (s, 1H), 7.23 (d, J=3.3 Hz, 1H), 6.74 (dd, 
J=3.3 Hz, 2.0 Hz, 1H). 
Mass (m/z): 301 (M + ). 

IR (KBr, cm O: 1645, 1599, 1538, 1323, 1234, 762, 744. 
: C17H11N5OO.IH2O £LT 

^SJffi : C 67.16%, H 3.65%, N 23.32% 

tttllf : C 67.36%, H 3.72%, N 23. 10% 
M : 246.5 - 247.3*0 
•glim 6 6 

5-T 5y-2-(2-7U/V)-7-(2-7*-/>3:f/V)[l,2,4] h JJ T ✓ n [l,5-c] f V Ki?y 
({b^6 6) 

f^6 5 (600 mg, 1.99 mmol) Srai^y— /V (75 mL) fc*g#L> 10%^° 
7*J$J*mm (60 mg) StJDjLh **#HfcT* 50°CX 2 ^f^S# Lfc, RJfciR 

-JV (12 mL) <t •? W&£n U \\&% 6 6 (350 mg, 1.48 mmol) & 
6 i LT IR* 74%-C#fc 0 

m NMR (8 ppm, DMSO-de): 7.91 (brs, 2H), 7.90 (d, J=1.7 Hz, 1H), 7.20-7. 30 
(m, 5H), 7.16 (d, J=3.3 Hz, 1H), 6.78 (s, 1H), 6.70 (dd, J=3.3 Hz, 1. 7 Hz, 1H), 
2.80-3.00 (m, 4H). 
Mass (m/z): 305 (M + ). 

IR (KBr, cm 1 ): 1666, 1606, 1556, 1510, 1421, 748. 
Ttmftffi : CnHisNsO t L*C 

HSWi : C 66.62%, H 4.93%, N 23.33% 

IftMt : C 66.87%, H 4.95%, N 22.94% 
jR£ : 205.0 - 205. 1°C 
IW6 7 
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5-7 ^ J -2-(2-y V /V)-7-(2-fc Yu**y^;v)[lXti b y 7 [l,5-c] t° y 5 V 
V m&y>)6 7) 

ik&WG (20.0 g, 51.9 mmol) £ Yfr^l/ (300 mL) K&MU V-fr h V 
-f^jV^X (25.5 g, 77.8 mmol) If* hV 7x=;^7^y/'!7v ! !)A 

v^pU K (1.82 g, 2.59 mmol) Zm*-. 3 WmMW, Ltc a KJS$t&M£T^ 

U 3til LfcfL ^JETt'M Lfc„ gggSrv' ]) 7J ^/V^ p t h 7 A 

- (mmm^-.^^-^tmm^^u^mm) xmmu 5-(3,4->^ 

s<>i?/VT 5 / )-2-(2-7 y 7U)-7- If =Ml,2,4l h y T n [l,5-c] t° y 5: (14.5 
g, 38.5 mmol) & LTIR^ 74%X'#fc 0 

ftfeilfc 5-(3,4-S^ Y*^^i?jUT $ y>2<2-7 V ri-7-V~Ml,2,4]\* V 
Tyn[l,5-c]t°y (5.00 g, 13.3 mmol) &THF (50 mL) Kl*#U £fi 

0.5 mol/L 9-^7 Ifv'^ p [3.3. l]/i"^©THF» (66.3 mL, 33.2 
mmol) fc^ag-tiST U £ 6 ttfflSffi Lfc 0 RJS»«r 0°CKf$£P LfcflK 
s.fiS-fl' (15 mL) % 6mol/L*$HbT-|*y ? A7KM£<fctJ ? 30%Mfc7kfif 

tij&ft : ^ p o rfvi^ fc* * / -/KOft^JSO L-> 5-(3,4- h 

^S?/UT 5 / )-2*(2-7 y yV)-7-(2- fc Kp * v^5vv)[l,2,4] MJ T ^ p ll,5-c] t* y 

#fe*vfc 5-(3,4-S^ 5 ;)-2-(2-7 !l^)-7-e-t Kn^Vxf 

^)[1,2,4] h y 7* y*p[L5-c] t° y ^ BP^V (180 mL) «fi?U 
fjWTk (10 mL) *5<fcT>*DDQ (3.45 g, 15.2 mmol) ^riP^ £«-0 5l#RHS# 
Lfc 0 aS«Sr^pn*^i:S:W7K©a^lfeJwav^«, #$Lfc 0 }T$J1£ 

6 7 (421 mg, 1. 72 mmol) ■&&$MW-t LT» 13%t?#fc„ 
iH NMR (6 ppm, DMSOde): 7.92 (d, J=1.6 Hz, 1H), 7.86 (brs, 2H), 7.17 (d, 
J=3.3 Hz, 1H), 6.81 (s, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.65 (t, J=5.2 Hz, 
1H), 3.74 (dt, J=6.6 Hz, 5.2 Hz, 2H), 2.73 (t, J=6.6 Hz, 2H). 
Mass (m/z): 245 (M + ), 215. 

IR (KBr, cm 1 ): 3120, 3091, 1655, 1650, 1595, 1508, 773, 762. 
5nH##r : C11H11N5O2 k LT 

mmm ■. c 53.76%, h 4.8i%, n 28.36% 

tUMS : C 53.88%, H 4.52%, N 28.57% 
MM. : 207.2 - 207.8°C 
H*096 8 

5-7 5 / -7-[3-(iX^ c7n fcVl^ ^^7 5 />(E>-7us*-l'^y-l-4 M'2<2-7 
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V ^)[l,2,4] h y TV p [1,5-c] W% *JV (it&M 6 8 ) 

mmm 6 7 -cft&fts hsa-v* ^ ^v^y^r ^ /)-2-(2-7 y *>7-\?- 

Ml,2,4] MJ T N /n [1,5-c] tr U 5 (13.4 g, 35.6 mmol) £ THF (120 mL) 
WS85¥L N 50% 4-^f-/WE-/^*y >-4-^-^riXK7K^^ (16.7 g, 71.2 mmol) 

(453 mg, 1.78 mmol) SrJU;t* 5ffi|jfLfc, 
10%ffi«7K^ h y ^AtK«»^T, 2 MKiLfc 

«aLfcSL SffTtiiUfc. Wt^P^WB^fW-f- (»ffi«? 
SSE:ft»^/V) -CflMLfCo ft btit ^ y ^ Ml fa W V a y 

U (±)-7-(l,2-v?t Kn^v-^^/v)-5-(3,4-^^ f^^^7^)-2-G-7y 
A)[l,2,4] h P T [1,5-c] t°y ^ v 5 ^ (9.68 g, 23.6 mmol) fOR 

af£ 66%Ti#fCo 

#b^fc(±)-7-(l,2-v > t Kndri/^^^)-5-(3,4-^7< 
/)-2-(2-7 y^)[l,2,4] h y T [1,5-c] f y ^ S^Sr^* P py ^(450mLh 
(45 mL) Kl»»U ^5*^ (31.0 g) *5j:tJ^ *3MW- M> 
£A (7.56 g, 35.3 mmol) *jbPx., Sfit 3 l$[BJ*# L-fc 0 £&Sl£&«i6U 

»t*«BET-cfi« tfc. ftbttfcM^^ * y -^x- v y f * ^3 V U 

5-(3,4-v ? y h ^S/^^S^T 5 / )-7-7h/V 5 jV-2<2-7 V /^)[l,2,4] h PT'/n 
[1,5-c] f y S v 5 ^ (8.06 g, 20.5 mmol) & i: UXHX^ 87%"Cftfc. 

T/V^^SST,60%**ft:f > y (380 mg, 9.50 mmol) £ THF (30 mL) 
KMM U i?J.f />*^*y g£@£^f /Vo^x A" {1.88 mL, 9.50 mmol) ^rAP;^ 

o°c-e 30 ftmmwvtc, Rmm&mz 5-(3,4-^y v^^^r 5 y)-7-*^ 

5/v-2-(2-7y;v)[l,2,4] h y 7 :/n [1,5-c] t?y $5?!/ (1.20 g, 3.17 mmol) Sr*P 
x., 1ST- 2 B#H»# Lfc„ S^»^fiSi^ifi7k*iP^x B»*f A'-Ottffi LfCo 
«Ji^^7KW-7^^!7^T^U MKBLfcffts «ET-C*ltLfc 0 
SriX y # ovh^77^ (^ffi^ : SUk*^) U 5-(3,4-i? 

h^i/^>-i?/kT$ y)-2-(2-7 y^)[i,2,4] h y ryp [1,5-c] try 5 

^ y/V^f /Wn*7vWl.35 g, 3.00 mmol) Sr6 feiNMfci: LtllZf 95%t#fc 0 
ft fetlfc h ^fO-v^T K J>2<2-7 y /^)[l,2,4] M)7/o 

[1,5-c] t°y 5 y /I'Sfc^f /H^f/l' (1.30 g, 2.89 mmol) fcv 5 ^ n p 

(20 mL) W8#U T/V=fyM^Ts -78 t C«*P Lfclft* Imol/LvM' 
y^p tV^T/V^^!7At Ky K© h/l'xy^ (8.68 mL, 8.68 mmol) StIrIM 
A-^IST L> Or * T?#ifl. LT 1 Lfc 0 £J»^?B o ^ 

ttifiLfcfc. »JET-c»«ILfc„ ai^^;-/K4!)fay-y 3 yu 
5-(3,4-^y f^y^y^7^/)-2-(2-7!J;i-)-7-(3-fc kp^^-Oe^p/^-i-^ 

y-l-f;V)[l,2,4] h y T^n [1,5-c] fy 5^y (994 mg, 2.44 mmol) 

£ LTIfc* 84%Tfft;fco 
#b^fc S-CS^y h^v'-<^v J 7l-T5y)-2-(2-^y/l-)-7-(3-t KP'Sr^-CE)- 
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mL) fc$fi?U (4.5 mL) *5j;tfDDQ (1.65 g, 7.29 mmol) 

■2-(2-7!)^)-7-(3-t Ka=¥^-0E)-yn^-l-^^-W/V)[l,2,4] M)7/d[1,5-c] 
t° y 5 ^ (457 mg, 1.78 mmol) Sr^feS^i 87%T'#fc e 

■#bftfc 5-7 5/-2-(2-7!)/0-7-(3-k Kp 3r^-(E)-:/u ^-l-^^-W 
;V)[l,2,4]h!JTyn[l,5-c]t p y 9 J—fr (15mL) izMMU is*? 

-fu^jV^^frT %V (208 mg, 2.92 mmol) £2)11 lWF$MBLtc 0 BJfcM 
C*Sft*!?$tH)!?A (221 mg, 5.85 mmol) SrJn^L> I)&T'30«jfL 
fco RJS«*«ffTT?*«6U, M^y*WP-7f^77^- : 

©a^^i^fcJnfcfcgK ^BET-ea^Lfc 0 aaE***/-^ (12 mL) 
,£ V) ffttft U ffrg* 6 8 (120 mg, 0.313 mmol) £ &&&iH £ LT« 18% 

*H NMR (8 ppm, DMSOde): 9.56 (m, 2H), 8.08 (brs, 2H), 7.95 (d, J=1.6 Hz, 
1H), 7.21 (d, J=3.3 Hz, 1H), 7.00 (s, 1H), 6.75-6.85 (m, 2H), 6.73 (dd, J=3.3 Hz, 
1.6 Hz, 1H), 3.78 (d, J=4.3 Hz, 2H), 2.81 (dd, J=5.6 Hz, 5.3 Hz, 2H), 1.03 (m, 
1H), 0.53-0.61 (m, 2H), 0.38-0.41 (m, 2H). 
Mass (m/z): 311 (M + +l). 
IR (KBr, cm 1 ): 1691, 1635, 1629, 1608. 
7D*##f : CieHisNeO • 2.0 HC1 • 0.8 H 2 0 t VX 
: C 48.47%, H 5.82%, N 20.88% 
W-JWi : C 48.32%, H 5.47%, N 21.13% 
MM. : 263.5 - 264.2t 

mum* 9 

5-T 5 y-2<2-y V ^)-7-[2-(l-t Kn^^ P^5vl^^~/kl[l,2,4] h V T 

V n [i,5-c] t? y 5: y (te-a*^ 6 9) 

G (1.25 g, 3.25 mmol) £ DMF (15 mL) KfeMU 2-(l- h V ? 
v-y u^y^jv)aL^-^jv h y :/^vW*X (2.29 g, 4.88 mmol) & 

£Tf\?X h y 7s-^7t^7 >f lss*7 9 JVJ*i?9 n y K (230 mg, 0.325 
mmol) «rJn*. % HOtTCS BSIW»#Lfc. K^Sr^M*T*^JLT 1 mol/L-r 
h7^/WT^=^A^/^y KOTHF^(7.50mL, 7.50 mmol) 

mum, ^jETT'^HLfc 0 mt* 9 sy*v 

ft U 5-(3,4-^ h dri^^^T ^ J )-2-(2-7 y ;w)-7-[2-(l- fc Kn p 
-^?vV)^:f-/k|[l,2,4] 1> y ryn [1,5-dtf y SS^SrlftfeStiKlbi LT#fc. 
# & ftfc 5-(3,4- b ^r^y^/VT ^ 7 )-2-(2- 7 y ;v)-7-[2-(l- fc K n ^ v- 
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? v^y?-jV)^-M[l,2A V UT'/n [l,5-c] t° 9 ^*Jy*t no*M (81 

mL) IdgfrU (4.5 mL) i&cfclFDDQ (2.13 g, 9.75 mmol) 

mUX* 2 B#TO# tfc 0 S^^r^ * * *^ ^ 1 mol/L7l«bT b 9 7i»7k*g 

(12 mL) t DMF (8 mL) OfiMtJ: 13 Sili U 
ft&to 6 9 (536 mg, 1.73 mmol) £ &&&& £ ItW 53%"e#fc„ 
iH NMR (8 ppm, DMSO-de): 8.08 (brs, 2H), 7.94 (d, J=1.6 Hz, 1H), 7.20 (d, 
J=3.3 Hz, 1H), 7.04 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.6 Hz, 1H), 5.47 (s, 1H), 
1.60-2.00 (m, 8H). 
Mass (m/z): 310 (M + +l). 

IR(KBr, cm 1 ): 1666, 1650, 1637, 1606, 1589, 1551, 1419, 1227, 1182, 746. 
3B*£tf : C16H15N5O2 1 LX 

Hfcflit : C 62.37%, H 5.03%, N 22.73% 

tHHH : C 62.13%, H 4.89%, N 22.64% 
HS£ : 249.5 - 249.9t) 
HJ&tfil 7 0 



5-T 5 /-7-[l-(^^ o^n tf/l^ tv^)- 1,2,3,6-7 h 7 t Katl 5?y-4->f 

,v]-2-(2- 7 9 /V)[l,2,4] MJ/yn [1,5-c] fJJ^v^y 7 0 ) 

it&yoG (5.30 g, 13.7 mmol) & (300 mL) K3Bf#U -ft^4-(b 

9 7*7VU;**=/l'-3,6-v f fc Kn-ZH-brU5?^-l-*ATj?^Bfc tert-7*fvi^7>7Vl' 
(9.70 g, 20.6 mmol) jsiVtr^ h 9 7i=;v^7^^7v'^^ o 9 K 
(1.00 g, 1.37 mmol) £7tt;t> 6 #IW»SfE Lfc 0 Rj&ttfc£fi*-TSfrSlU ^ 

J^/WSJ «fc XT- 2 mol/L 7 yjtT V W.W Lfc 0 EJ^Sr^ 

ffi&Lltfc, MJ±T-eMLfc 0 # feiLfcgJSSri/ 9*^/^o -^f ^77 >f - 
($ffl?g$£: ^^ytmWt^^om^m t«8U> 7-[l-(tert-7*h*e' 
*;V#^)-l,2,3,6-fF7t KntT9^^-4->f^]-5-(8,4-^ h^v^^/l-T 
$y)-2-(2-7 9/l^)[l,2,4] h 9Tya[l,5-c]t°9 5 W (4.19 g, 7.87 mmol) 
SSfeT^/l'T" 7 * t LTIfc^ 57%-C#fc 0 

#bnfc "7-[l-(tert-7* h^#/l^~^)-l,2,3,6-7 h 7 fc Ko feT P ^-4-^ 
/V]-5-(3,4-^ h ^ S/^y^T 5 / )-2-(2-7 9 /^)[l,2,4] h 9 T7*n [1,5-c] t° 9 
(3.90 g, 7.31 mmol) MJ tVI/* a (50 mL) fcfctfU T~7- 
/V (2.40 mL, 22.0 mmol) £ <fctf h 9 * y7/i^y^ (2.00 mL, 22.0 

mmol) ZMz-s 4®mmU.X°mWVtc 0 mil^xfyl/x-f^^VTy^ 
=T*&Jn*., *ffflLfca#«rWRLfc*^ *fi/*-A'3L 9S*S*U 5-T 5/ 
•2-(2-7 9 ^)-7-(l,2,3,6-7 h 7 t Kn f 9 A)[l,2,4] MJ7/p [1,5-c] 

fc° 9 5: i^y (1.04 g, 3.68 mmol) t LXi&m 50%-C#fc. 

# fefrlfc 5-T 5 J -2-(2- 7 9 /w)-7-(l,2,3,6-7 b 7 t K n tf 9 v ? y-4-"f 
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^)[l,2,4] hV T n [1,5-c] t° U 5; (300 mg, 1.06 mmol) 
(lOmL)^^ (lmL) <2?l£«£«fl?U ufxuOUAsXTASfM K 
(0.158 mL, 2.13 mmol) *3 £t>* h V Ti? f^V**^^*^ (673 
mg, 3.18 mmol) SrJH;^ SfiTf 6 ftlMttt Lfc 0 EJfc$Kfc 2 md/L^SM^ h 

- (^fflM : ^ n p ^/v^ * 9 j -n><o®&mb x-mm vtz&, n btitc 

b&mW-Z^*; —MlO mL) J: *9 f?SS£f§ L.-fb^ 7 0 (190 mg, 0.505 mmol) 

iH NMR (8 ppm, DMSO-de)- 7.92 (d, J=1.6 Hz, 1H), 7.82 (brs, 2H), 7.17 (d, 
J=3.3 Hz, 1H), 6.92 (s, 1H), 6.89 (m, 1H), 6.72 (dd, J=3.3 Hz, 1.6 Hz, 1H), 
3.20-3.23 (m, 2H), 2.66-2.70 (m, 2H), 2.55-2.60 (m, 2H), 2.30 (d, J=6.6 Hz, 2H), 
0.87 (m, 1H), 0.45-0.55 (m, 2H), 0.10-0.15 (m, 2H). 
Mass (m/z): 337 (M + +l). 

IR (KBr, cm 1 ): 1664, 1647, 1641, 1598, 1425, 1225. 
5c*£#f : Ci8H 2 oN 6 0 • 0.3 H2O t L"C 

HSIfift : C 63.48%, H 6.01%, N 24.32% 

tUMIt : C 63.25%, H 6.07%, N 24.59% 
: 196.9 - 197.4t: 
M1&M7 1 

5-T ^ / -7-[l-(v'^ p tVM fvl-) fcV< y i?>-4-4 M-2<2-7 V A-)[l,2,4] h 

y r y n [1,5-c] tr y s: s? y 7 1 ) 

7 0 T*# £>*L3 5-7 ^ / -2(2- 7 y ^)-7-(l,2,3,6-X h^tKnfy^ 
-4MVk)[l,2,4] h y Tyo[l,5-c]k°y ^ (900 mg, 3.19 mmol) J—)V 
(60 mL) fc&flPU 10%^°7^!>^/^* (50 mg) IrJDt, 7fc»#ffi^T> 60°C 
T»2l*W«^Ufc. £/»£-fe7l' hitiiLfcfk Wfcfc«EET"CWBU 5-T 

5 y -2-(2-7 y /v)-7-(f ^ y >--4->r /^)[i,2,4] h y r s / n [1,5-ci t? y 5^ (750 

mg, 2.64 mmol) Srfc&fiMfe £ L-T W 83%"C#fc 0 

#b^fcm^^l (300 mg, 1.06 mmol) £: nn^ >"(20 mL) t BHft (2 
mL) 0A^HMKtClMU ^B^B^A^T^tK (0.120 mL, 1.58 
mmol) *5 J;t5 h y T-fe h h y * A (450 mg, 2.12 mmol) & 

«JEET-C*» Lfc 0 aSESr^ !? * nvh^7^- (ffflfl 

mL) <£ U ft&m 7 1 (100 mg, 0.296 mmol) £ gfiHA LTtt* 

28%f#fc 0 

iH NMR (8 ppm, DMSO-d 6 ): 7.92 (d, J=1.6 Hz, 1H), 7.84 (brs, 2H), 7.16 (d, 

J=3.3 Hz, 1H), 6.80 (s, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.05-3.10 (m, 2H), 

-109- 



WO 2004/029056 



PCT/JP2003/012158 



2.47 dn, 1H), 2.20 (d, J=6.6 Hz, 2H), 1.60-2.10 (m, 6H), 0.83 (m, 1H), 

0.40-0.50 (m, 2H), 0.05*0.10 (m, 2H). 

Mass (m/z): 338 (M + +l), 323. 

IR (KBr, cm 1 ): 1664, 1606, 1560, 1417, 1328. 

Ttmfttir : C18H22N6O • 0.1 H 2 0 t LT 

MUW : C 63.24%, H 6.93%, N 24.76% 

tHWII : C 63.55%, H 6.58%, N 24.70% 
: 186.4 - 186.6^ 

nwm 7 2 

5-7 5 y -2-(2-7 U ^•7-[l-(l,2 1 3-f7v?7y>-/V-4-f/l')^ -5v W, 2,3,6- X h 7 
tKo t o y-»-4-</l-][l,2,4] h y T^n[l,B-c]try 5 (fl5-S*7 2) 
H16«9 7 0 iPI«!te^feSrffiv\ ^pyn^y-5/i/-K7;vft KSr 1,2,3-?- 

* y -A- (10 mL) t DMF (2 mL) <DlB&fflii3L 9 Ifj^ri U 7 2 (144 

mg, 0.379 mmol) £ & £ UTJR* 36%-C#fc. 

J H NMR (8 ppm, DMSOde): 9.11 (s, 1H), 7.92 (d, J=1.6 Hz, 1H), 7.81 (brs, 
2H), 7.16 (d, J=3.3 Hz, 1H), 6.92 (s, 1H), 6.88 (m, 1H), 6.71 (dd, J=3.3 Hz, 1.6 
Hz, 1H), 4.18 (s, 2H), 3.25-3.30 (m, 2H), 2.70-2.75 (m, 2H), 2.55-2.60 (m, 2H). 
Mass (m/z): 381 (M++1). 

IR (KBr, cm 1 ): 1664, 1654, 1598, 1560, 1508, 1227. 
7Gfit&#T : CnHieNsOS • 0.3 C2H5OH • 0.1 H 2 0 t L"C 

$$ME : C 53.31%, H 4.20%, N 28.25% 

tUHfi : C 53.38%, H 4.58%, N 28.29% 
K£ : 227.8 - 228.2°C 
SEttH 7 3 

5-T ^ / -2-(2-7 V ^)-7-[l-(2-y h =3r^^)-l,2,3,6-7 i h V fc Kn tf y v^-4- 

^[1,2,4] h y r y p [1,5-c] t° y 5 ^ (fl^ 7 3 ) 

Uttfll 7 0 T'#bft5 5-T 5 J -2-(2--7 y /k)-7-(l,2,3,6-7- h 7 t Ko t° V v 5 ^ 
-4-^ /^)[1,2,4] h !J7/p [1,5-c] t° U 5: (600 mg, 2.13 mmol) & DMF (10 
mL) fcSSflPU 2-^ b^ri/-l-^n^^^y (0.300 mL, 3.19 mmol) *5j;t*M7 
^)VT % y (0.890 mL, 6.38 mmol) SrJUjtT^iR-C 11 B#Wjft#L/t. KM 

mL) J;*3??I£!IL N ft^»7 3 (90 mg, 0.264 mmol) =Sr6£J£-i£ LTlfc^ 
12%-C#fc 0 

« NMR (5 ppm, DMSOde): 7.91 (d, J=1.6 Hz, 1H), 7.80 (brs, 2H), 7.16 (d, 
J=3.3 Hz, 1H), 6.91 (s, 1H), 6.86 (m, 1H), 6.70 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.48 
(t, J=5.9 Hz, 2H), 3.32 (s, 3H), 3.15-3.25 (m, 2H), 2.60-2.70 (m, 2H), 2.60 (t, 
J=5.9 Hz, 2H), 2.45-2.55 (m, 2H). 
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Mass (m/z): 340 (M + +l). 

IR (KBr, cm 1 ): 1662, 1656, 1647, 1635, 1608, 1558, 1550. 
jtmftffi : C17H20N6O2 • 0.4 H 2 0 t LX 

HS0#[ : C 58.88%, H 5.96%, N 24.26% 

H-^H : C 58.74%, H 6.03%, N 24.18% 
BM> : 164.2 - 164.6^ 

mmm 1 4 

5-T ^ J -7-[l-(2-p< 1 Kn^/o fcW)- 1,2,3,6- =T h7tKnt^i?y 

-4-f /V]-2-(2-7 P ;k)[l,2,4] [1,5-c] k'P5 i?y 7 4 ) 

H3&M7 3 fcB«*^5feT? 2-7 h^>"l-^n«^^S: 2-^n*f»^^ 

tumK : * a p i 7 * / -/Koa^^jso xmm tfc #^^0^^^ 

a^Ttac— ■ tvUT? MJfa W--y 3 >"U 5-T ^ 7 -7-[l-(^- h^rv'TJ^tf^/W 
3vw)- 1,2,3,6-7^ h 7 t Kb v> >-4-^ /V]-2-(2- 37 JJ 7V)[l,2,4] h V TV v. 
ll,5-c] tT y 5 P> (1.70 g, 4.63 mmol) % t LT W 65%^1f fc 0 

nbntz.5-TK / -7-[l-(x } ^fi/*^^r:^^ ^)-l,2,3,6-f h 7 k Kntfy 
-4-^ ;v]-2-(2- 7 !J ^[1,2,4] f y 7 / n [l,5-c] f !J 5; v>>- (500 mg, 1.36 
mmol) &r THF (50 mL) fcJMlU 0.95 mol/L 7 ^A^n ^ K<£> 

THFSSK (28.6 mL, 27.2 mmol) & THF (20 mL) -Cft&LfcESfcfcU 0°Cf 

itu 0 sfefcBsa^srSfit io ftmnwistcm, EusmizmmzT 

fiS^N^^* ATlfcjiUltii Lfc^^JETCSMS Lfc 0 M£ THF(12 mL) 
»C*»U DBU (2.35 mL, 1.71 mmol) ^JPx., ^iS.T? 2 B#fS9fc#L-fco 
i^jDETt« U ^« V V % Vt\>t nvf^77^ : * n a 

"CflHKLfc. #bftfc6&@#£^*/-/i' (6 
mL) «t^f?l§B B H U -fb-a-^7 4 (120 mg, 0.340 mmol) £6fe£li§i: LTiW 
25%-T?#fc„ 

iH NMR (8 ppm, DMSOde): 7.92 (d, J=1.7 Hz, 1H), 7.80 (brs, 2H), 7.17 (d, 
J=3.3 Hz, 1H), 6.91 (s, 1H), 6.87 (m, 1H), 6.71 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.12 
(s, 1H), 3.20-3.30 (m, 2H), 2.70-2.80 (m, 2H), 2.40-2.55 (m, 2H), 2.34 (s, 2H), 
1.12 (s, 6H). 
Mass (m/z): 355 (M + +l). 

IR (KBr, cm 1 ): 1666, 1652, 1647, 1602, 1558, 1551, 1457, 1419, 1124, 752. 
5c*£*f : C18H22N6O2 • 0.3 H 2 0 t LX 

III : C 59.99%, H 6.47%, N 23.31% 

tUMfc : C 60.09%, H 6.33%, N 23.36% 
: 197.8 - 198.lt; 

mmm 1 5 

5-T 5; J -2-(2-T V /V>7-[l-(2- 1 K p * ^^)-l,2,3,6-r fytKPtfU^y 
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-4-r M[h2,4] YVT^/n [1,5-c] \? V S Ut&to 7 5 ) 

7 4 -C#b*i5 5-T 5 / -7-[l(^ h^v^/VJlwM ?vv)-l,2,3,6-r b 
7 t vfy-4-^^]-2-(2-7 y /V)[l,2,4] h y T"/ nll,5-c] t° U 5; v?^ (500 

mg, 1.36 mmol) $r THF (40 mL) t«P<f¥U TVV^ftSTF, -70 , CT?lt#t 
fc. £Jfcfi£*fc 0.95 mol/L *Myf* VA'Tfr KU K©-~¥f-i'# 
IS (17.2 mL, 16.4 mmol) fclRlfiftTfiRTU * bfcEHaft"? 1 tim&W U/t. 

(10 mL) tC^L, **flS3fct7*7- b y (257 mg, 6.80 mmol) 

mux^2mmmwLtc 0 M^Ttiiu M&«»ja?«si*L.fc. # 

btltc /> (10 mL) DMF (2 mL) <9 EISA 

U ft^*7 5 (244 mg, 0.748 mmol) &6&^Hi; LTlW 55%T'#fc B . 
!H NMR (8 ppm, DMSOde): 7.93 (d, J=1.6 Hz, 1H), 7.82 (brs, 2H), 7.17 (d, 
J=3.3 Hz, 1H), 6.92 (s, 1H), 6.88 (m, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.45 
(t, J=5.2 Hz, 1H), 3.56 (dt, J=5.6 Hz, 5.2 Hz, 2H), 3.15-3.25 (m, 2H), 2.60-2.65 
(m, 2H), 2.40-2.60 (m, 4H). 
Mass (m/z): 327 (M + +l). 

HI (KBr, cm 1 ): 1643, 1635, 1604, 1556, 1510, 1413, 1329, 1215, 1038, 746. 
TuBfttiT : CieHisNeOa • 0.2 H 2 0 t L"C 

£$![£[ : C 58.11%, H 5.93%, N 25.60% 

fHff§t : C 58.24%, H 5.62%, N 25.47% 
M : 199.2 - 199.9*0 

mmm 1 6 

5-7 5 y-7-[l-(3-^^-3-t Kn^^^)-l,2,3,6-fh7t Ko t°y v^-4- 
4 M-2-(2-y V /V)[l,2,4] h V 7/p [l,5-c] t° J) 5 tffc^ 7 6 ) 

MJ7 3 fc|pJ«fc:£ife«r/BV\ 2-p< h^-l^a^ySr^^y^^ 
& 3-^^^/V-3-t Kn^rix-l-^yv^^-r/v^ft^TSJC&Srtfo^o #fe*bfc. 

./Koa-a-^K) -wfiiKLfc. #b^fcefe@^^^/-^ domD i&sit 

AU (719 mg, 1.95 mmol) UtW55%t#fc 0 

»H NMR (8 ppm, DMSO-de): 7.92 (d, J=1.7 Hz, 1H), 7.82 (brs, 2H), 7.17 (d, 
J=3.3 Hz, 1H), 6.91 (s, 1H), 6.88 (m, 1H), 6.72 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.59 
(s, 1H), 3.10-3.20 (m, 2H), 2.60-2.70 (m, 2H), 2.40-2.60 (m, 4H), 1.59 (t, J=7.2 
Hz, 2H), 1.11 (s, 6H). 
Mass (m/z): 369 (M + +l). 

HI (KBr, cm 1 ): 1641, 1608, 1554, 1512, 1425, 1331, 1219, 1182, 744. 

TtMfttii : C19H24N6O2 • 0.6 C 2 H 5 OH tLX 

: C 61.23%, H 7.08%, N 21.39% 

H-JHt : C 61.26%, H 7.02%, N 21.22% 
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jftj& : 183.5 - 184.0^ 

5-T S ;-2-<2-y V /v)[l,2,4] b V TV n[l,5-c]t°y 5 v^-7-#^VgK2-T-fe^ 
)VT =• y ^fvk>T 5 K 7 7 ) 

{b^4 1 (4.53 g, 19.8 mmol) ^« (160 mL) IC^fL, ^StK (40 mL) 
Kl^Lfc^A'^T 5 yftt (3.46 g, 35.7 mmol) *1&%JzM., 38£§ttS^ h P £ 
A (2.51 g, 27.7 mmol) &AjI;t,£i&T? 4 B#F B 1if # Lfc 0 ®«fqig7k £ 2 mol/L 
W8&%K. *ffflUfcHfr«rilflJtUfc^ ftflfeU 5-T.5 y-2-(2-7y ;v)[l,2,4] 
h y Ty n[l,5-c]t°y v^y-7-*;^y^ (4.33 g, 17.7 mmol) L 
89%T*#fc 0 

nbtltc 5-T 5/-2-(2-7 y /V)[l,2,4] h y n[l,5-c]t°y 5 *JW-% 
m (500 mg, 2.04 mmol) £r DMF (50 mL) WBflU N-7tf/Hfl/y^ 
75V (313 mg, 3.06 mmol) , l-*?MB-[l&<&*f'A'T$/)'7n\iM*Jto# 
*M U'-l tttttt (782 mg, 4.08 mmol) *5 J:tf 1- fc ^f*^ b } JT"/ 
-?V (312 mg, 2.04 mmol) SrJPx., 12 BWBftttUfc. 

7>A (30 mL) IbiXfTASf*. Kl/^> ( 9 s?'*-Tfl'Y7) yfftM, 1.0 g) £ 
ap*., *6>fc 12 P#M^-Cffi#Ufc 0 Rft^fcV^SrttML, ii^ll 
Lfc 0 #bHfcM^^nn^^"C hPfal^-S/s ^bfe^s^^y— /K20 
mL) i DMF(1 mL) ©fi^SU <? B £i& L^ft-g^ 7 7 (319 mg, 0.970 mmol) 
& & &&& kLX&m 48%-Cl#fc 0 

m NMR (8 ppm, DMSO-de): 8.37 (t, J=6.0 Hz, 1H), 8.15 (brs, 2H), 8.00 (t, 

J=5.3 Hz, 1H), 7.95 (d, J=1.6 Hz, 1H), 7.46 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 

6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.38 (dt, J=5.9 Hz, 5.3 Hz, 2H), 3.21 (dt, 

J=6.0 Hz, 5.9 Hz, 2H), 1.82 (s, 3H). 

Mass (m/z): 330 (M + +l). 

IR (KBr, cm 1 ): 1654, 1637, 1560, 1540. 

5c*#*f : Ci4Hi5N 7 0 3 • 0.8 H 2 0 t LT 

X&HK : C 48.97%, H 4.60%, N 28.26% 

th^fi : C 48.92%, H 4.87%, N 28.52% 
: 233.8 - 234.0*C 
UffiM 7 8 

5-T5V-2-(2-7y/l^)[l,2,4] h!)r/o[l,5-c]tl S v^-^tf^VgKN-^ 
S?/HSM?VV)T$ K (ft-»7 8) 

7 7 i mmftj>&zm\ N-Tir^/^^^T 5 ?VW< 

iJEK'lilfct, 2Sj£&^*y-/v (18 mL) J; 9 SIS* U 
ft&m 7 8 (223 mg, 0.579 mmol) * t LTIjX^ 28%^#fc„ 

*H NMR (8 ppm, DMSOde): 8.96 (brs, 1H), 8.23 (brs, 2H), 7.96 (m, 1H), 
7.25-7.40 (m, 5H), 7.22 (m, 1H), 7.10 (s, 0.6H), 7.08 (s, 0.4H), 6.74 (m, 1H), 
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4.67 (s, 1.2H), 4.55 (s, 0.8H), 2.90 (s, 1.8H), 2.85 (s, 1.2H). 
Mass (m/z): 348 (M + +l). 

IR (KBr, cm" 1 ): 1685, 1653, 1637, 1612, 1560, 1508. 
itmftffi : Ci 8 Hi G N 6 02 • 1.0 HC1 t LT 

HSOU: : C 56.19%, H 4.52%, N 21.61% 

tl-JMt : C 56.18%, H 4.45%, N 21.84% 
KA : 188.5 - 189.lt: 
MMM 7 9 

5-T 5 J -2-(2-7 V ^)[l,2,4] ]> J) 7 X / n[l,5-c]t°y 5 /I'tfl'&to-'O' 

^/w-N-[2-(^^ ^/wt s; /)^/u]}7 $ K 7 9 ) 

-2-(v^ 7vV7 5 A^f-flST % yteft*.TRJE&frofc 0 #e>*Lfcfi£fiMfefc:* 
* y -/V (14 mL) «t t) ¥$&A U ffrfrft 7 9 (403 mg, 0.994 mmol) % 

&b u-afe*6i%-o#fc. 

iH NMR (8 ppm, DMSOde): 8.22 (brs, 2H), 7.93-7.97 (m, 1H), 7.20-7.40 (m, 
5H), 7.22 (d, J=3.3 Hz, 0.6H), 7.20 (d, J=3.3 Hz, 0.4H), 7.10 (s, 0.6H), 7.03 (s, 
0.4H), 6.70-6.75 (m, 1H), 4.71 (s, 1.2H), 4.58 (s, 0.8H), 3.30-3.40 (m, 2H), 
2.30-2.45 (m, 2H), 2.13 (s, 2.4H), 1.97 (s, 3.6H). 
Mass (m/z): 406 (M + +l). 

IR (KBr, cm 1 ): 1670, 1639, 1606, 1576, 1508, 1471, 1423, 1221. 
7C*##f : C 2 iH 23 N 7 0 2 • 0.2 H 2 0 t LX 

MMiU : C 61.46%, H 5.91%, N 24.13% 

fUMit : C 61.66%, H 5.77%, N 23.97% 
K£ : 215.2 - 215.4°C 

mmm 8 o 

5-T ^ / -2-(2-7 U /l^)[l,2,4] M)7'/n [l,5-c] t° y ^ W-l-Ufirtf ^(3,4- 
b^v^^v^T^ K (^#J8 0) 

H»J7 7 * ra#fc:*rifc«:Jlv\ N-7tf^xfW^7§yH5 MJ^T 
^^^ftx:r£«ffofCo fcbftfcfi^fc&J-*/-^ (12 mL) t DMF 
(1 mL) OMSmmX. » U it&M 8 O O20 mg, 0.812 mmol) 

LTUX^ 40%-C#fc„ 
m NMR (8 ppm, DMSOde): 8.54 (t, J=6.0 Hz, 1H), 8.16 (brs, 2H), 7.95 (d, 
J=1.6 Hz, 1H), 7.49 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.97 (s, 1H), 6.92 (d, J=8.5 
Hz, 1H), 6.88 (d, J=8.5 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.44 (d, J=6.0 
Hz, 2H), 3.74 (s, 3H), 3.73 (s, 3H). 
Mass (m/z): 394 (M + ). 

IR (KBr, cm-i): 1677, 1645, 1619, 1523, 1515, 1261. 

7Cfft##f : Ci9Hi8N 6 O4-0.1H 2 O t LT 

£&HK : C 57.73%, H 5.04%, N 21.36% 
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tUm : C 57.60%, H 4.63%, N 21.21% 
: 182.1 - 182.4°C 

mmms 1 

5-T 5 J -H2-7 V M[l,2,4] V V 7/Pll,5-c]f JJ ^ W-7-*A<rf V^[N-(3,4- 
^i/^iW-N-^fvklT^ K «b-£4^8 1) 

m^f-^fcZMz-. ^tHLfd£if H £^ J—fr (12 mL) £ DMF (3mL) 
<Dm&®t££ *) SISbb U ik-£V9 8 1 (231 mg, 0.520 mmol) £ &£J£Ii t L-T 
11X3* 32%T?#fc 0 

iH NMR (8 ppm, DMSOde): 8.21 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.22 (d, 
J=3.3 Hz, 0.5H), 7.20 (d, J=3.3 Hz, 0.5H), 7.08 (s, 0.5H), 7.07 (s, 0. 5H), 
6.80-7.00 (m, 3H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.58 (s, 1H), 4.46 (s, 1H), 
3.77 (s, 1.5H), 3.76 (s, 1.5H), 3.73 (s, 3H), 2.87 (s, 1.5H), 2.85 (s, 1.5H). 
Mass (m/z): 409 (M + +l). 

IRCKBr, cm 1 ): 1651, 1637, 1556, 1512, 1425, 1419, 1317, 1236, 763. 
Ttmfttir : C 2 oH 2 oN 6 04 ■ 1.0 HC1 • 0.1 H 2 0 t LX 
: C 53.81%, H 4.81%, N 18.93% 
ff^ffi : C 53.78%, H 4.78%, N 18.81% 
JAM : 190.3 - 190.8*0 
HWJ8 2 

5-T $ / -2<2-y V ^)[1,2,4] h V T^n[l,5-c] f 3J 5 S?S/-7- ^^^^(3,4-^7 
/V* a i?/u)T K K (ft£% 8 2) 

7 7 £ l^«^^r&T\ N-T-ferfv^^l^v'T 5 V£ S.^T/^a^ 
^v^T5^tt£T£/S£fTofc 0 #btlfc&^fe^^^/-/V (14mL) 
t DMF (3 mL) i 9 Wfcfiil U ft^fe 8 2 (440 mg, 1.21 mmol) 

£ 6M!nfB i: L-TJlX^ 74%T*#fc„ 

iH NMR (8 ppm, DMSO-de): 8.86 (t, J=6.3 Hz, 1H), 8.15 (brs, 2H), 7.96 (d, 
J=1.6 Hz, IH), 7.49 (s, IH), 7.30-7.42 (m, 2H), 7.25 (d, J=3.3 Hz, IH), 7.20 (m, 
IH), 6.75 (dd, J=3.3 Hz, 1.6 Hz, IH), 4.50 (d, J=6.3 Hz, 2H). 
Mass (m/z): 371 <M + +l). 

IR (KBr, cm-i): 1670, 1653, 1637, 1616, 1606, 1576, 1560, 1508, 1473, 1423, 
1221. 

ytm^m : Ci 7 Hi2F2N s 02 t L-T 

mWM : C 55.50%, H 3.27%, N 22.90% 

tWAS : C 55.14%, H 3.27%, N 22.69% 
IMS : 254.5 - 254.9*0 

mmms 3 

5-T^/-2-(2-7!J/^)[l,2,4] MJ7>^d [1,5-c] tf y 5 ^-7-^/^^(3-1^ !> 5? 
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^^)T% K (fb£«i8 3) 

mmm 77 1 mm^mx^-r^^^^^r ^ 3- y^r%is 

(Cft^TTO^fTofCo #bftfc&£$^£^ /-Ml5 mL) £ DMF (2 mL) • 
OS^jKi 5 SISiSr U flS<£*& 8 3 (450 mg, 1.34 mmol) Sr &&M t LT 

iH NMR (8 ppm, DMSOde): 8.88 (t, J=8.3 Hz, 1H), 8.59 (d, J=1.6 Hz, 1H), 
8.48 (dd, J=4.9 Hz, 1.6 Hz, 1H), 8.15 (brs, 2H), 7.96 (d, J=1.6 Hz, 1H), 7.77 (d, 
J=8.0 Hz, 1H), 7.51 (s, 1H), 7.37 (dd, J=8.0 Hz, 4.9 Hz, 1H), 7.25 (d, J=3.3 Hz, 
1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.56 (d, J=8.3 Hz, 2H). 
Mass (m/z): 335 (M + ). 

IR (KBr, cm 1 ): 1668, 1655, 1608, 1567, 1527, 1510, 1498, 1331, 762. 

Ttm^m : C16H13N7O2 1 lt 
mmm = c 56.98%, h 3.99%, n 29.59% 

tUMlC : C 57.31%, H 3.91%, N 29.24% 
M : 229.7 - 230X3 
HWJ8 4 

5-7^;-2-(2-7!J;0[l,2,4] h i> 7/ n[l,5-c]fc° V 5 ^>--7-^/l-^V^[2-(2- 1° 

mifc®\ 7 7 1 mmt£jiife*m\ N-r-t^vv^t'^T ^ 2-(2-r^ / 

^^/W)t°y ^^^^TRjcS^fTofc^bHfcte^^^ /-/V(12 mL) 
£: DMF (2 mL) ©ii£1§jffiE<fc "9 Sg| U fl^fc 8 4 (524 mg, 1.50 mmol) 
Sre&^i: LTflX^ 74%-e#7t„ 

m NMR (8 ppm, DMSO-de): 8.55-8.65 (m, 2H), 8.16 (brs, 2H), 7.95 (d, J=2.0 
Hz, 1H), 7.72 (dd, J=7.6 Hz, 5.6 Hz, 1H), 7.46 (s, 1H), 7.25-7.30 (m, 2H), 7.24 
(d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 2.0 Hz, 1H), 3.71 (dt, J=6.9 Hz, 6.3 Hz, 
2H), 3.03 (t, J=6.9 Hz, 2H). 
Mass (m/z): 350 (M + +l). 

IR (KBr, cm 1 ): 1655, 1645, 1623, 1606, 1576, 1535. 
TiMfttix : Ci7Hi5N 7 O2-0.5H 2 O t LT 

MMU : C 57.09%, H 4.51%, N 27.23% 

H-gflt : C 56.98%, H 4.50%, N 27.36% 
Wt& : 200.3 - 200.5*0 
HJI01J8 5 

5-T ^ / -2-(2-7 U ^)[1,2,4] h y T^n [l,5-c] fc° V 5 ^>--7-#/l^V^<N-[2-(2- 
t°y^/k)^/v]-N-^^MT$ K (te-a^8 5) 

-2-(2- 1° y VM^AsT 5 ^ Wt^-CS^^fTo fc„ # b ft7cm£$«^ * / 
-/l- (6mL) <tf9#^ B B 0 L, fl^t>8 5 (379 mg, 1.25 mmol) ^Sfe^i:L 
XIjX$ 76%T*#fc„ 
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m NMR (8 ppm, DMSO-ds): 8.54 (d, J=4.3 Hz, 0.5H), 8.33 (d, J=4.2 Hz, 0. 
5H), 8.18 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.75 (dd, J=7.6 Hz, 5.9 Hz, 0.5H), 
7.62 (dd, J=7.6 Hz, 5.9 Hz, 0.5H), 7.36 (d, J=7.6 Hz, 0.5H), 7.10-7.30 (m, 
2.5H), 6.92 (s, 0.5H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 6.67 (s, 0.5H), 3.74 (t, 
J=7.6 Hz, 1H), 3.67 (t, J=7.6 Hz, 1H), 3.05 (t, J=7. 6 Hz, 2H), 2.98 (s, 1.5H), 
2.92 (s, 1.5 H). 
Mass (m/z): 364 (M + +l). 

IR (KBr, cm 1 ): 1653, 1637, 1623, 1616, 1610, 1560, 1508, 1500. 
TKMftffi : C18H17N7O2 • 0.5 H2O t LT 

mmm •. c 58. 19%, h 4.77%, n 26.34% 

thM : C 58.06%, H 4.87%, N 26.33% 
j&£ : 151.5 - 152.0°C 

mm\8 6 

5-r^y-2-(2-7y^)[i,2,4]M;Typ[i,5-c]t°y *z?^-7-**tfyM2-t 

v^f-/V)T^ K (fc-^8 6) 
»J7 7 i^^&SrffiV\ N-7tf;nfuy^7^l: 2-7 h^v- 
5 ^\Lft-lXRfc*ft^tc a ^fitzM^Mo^^ / (6 mL) i 
9ffl£ig.U 6 (231 mg, 0.764 mmol) *&&M£kk ltH!l$47%t 

iH NMR (5 ppm, DMSOde): 8.15-8.30 (m, 3H), 7.95 (d, J=1.6 Hz, 1H), 7.47 (s, 
1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.45-3.60 (m, 4H), 
3.32 (s, 3H). 

.Mass (m/z): 303 (M + +l). 

HI (KBr, cm 1 ): 1683, 1670, 1662, 1653, 1647, 1601, 1560, 1541, 1508, 1419. 
yumftffi : Ci 3 Hi4Ne0 3 t LT 

HUfi : C 5 1.69%, H 4.76%, N 27.83% 

W-^ffi : C 51.65%, H 4.67%, N 27.80% 
M : 163.4 - 163.6*C 
Hife#J 8 7 

5-T5 y-2<2-y U/w)[i,2,4] h V Typ[i,5-c]t°y $v?y-7-^;^yi[N-(2^ 

h=3E->ifvk)-N-^^]T$ K 0fb£#J8 7) 

—71- (2mL) iDS^U Ib^87 (318 mg, 1.01 mmol) SrSfe^tHtb 
TltZ^ 62%-e#fc D 

m NMR (6 ppm, DMSO-ds): 8.19 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.23 (d, 
J=3.3 Hz, 1H), 7.00 (s, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.55-3.60 (m, 2H), 
3.40-3.50 (m, 2H), 3.30 (s, 1.5H), 3.21 (s, 1.5H), 2.99 (s, 3H). 
Mass (m/z): 317 (M + +l). 
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IR (KBr, cm 1 ): 1662, 1641, 1599, 1560, 1458, 1425, 1325, 1122. 
5n*##f : Ci4Hi6N 6 0 3 ■ 0.1 H 2 0 t LX 

III : C 53.01%, H 5.17%, N 26.90% 

StJMI : C 53.16%, H 5.10%, N 26.57% 
MM : 143.5 • 143.8^ 

nmm 8 8 

5-T5 ;-2-(2-7V /W)[l,2,4] t V T^o[l,5-c]fc°y §i?^-7-*/l^#^»IK r N-li' 
*(2-;* b*^f;l/)]7^ K m&ms 8) 

HJfe^ 7 7 £ ra**^ifeSrfflV\ N-Ttf/uaf- l/yi?7 5 N,N-lf*(2- 
p< h^^f-/V)T^^^^TTO^fTo7t 0 #bn^m^^Sr^^/-^(8 
mL) ±Df?J$*U ffr£*&8 8 (365 mg, 1.01 mmol) 8:66*1*^ UXJR* 

62%-e#rt 0 

»H NMR (8 ppm, DMSOde): 8.20 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.22 (d, 
J=3.3 Hz, 1H), 6.99 (s, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.60 (t, J=5.5 Hz, 
2H), 3.40-3.50 (m, 6H), 3.29 (s, 3H), 3.18 (s, 3H). 
Mass (m/z): 361 (M + +l). 

IR (KBr, cm 1 ): 1670, 1652, 1635, 1608, 1569, 1506, 1466, 1452, 1419, 1120. 
TiMftm : C16H20N6O4 t LX 

HSUflt : C 53.45%, H 5.86%, N 23.47% 

St jHft : C 53.33%, H 5.59%, N 23.32% 
MM : 190.5 - 190.8°C 
mMM 8 9 

5-7 5;-2-(2-7!]^)[l,2,4] t ]) 7^ n[l,5-c]fc°y V^u 
\f;vr 5 F «b**8 9) 

»M7 7 fc|RI«WsWfefcJflV\ N-Ttf^i/ys^r ^ y/p ^ 
T^^^ft^TS^^tTofc. #b^fcm^»^^y-^ (20 mL) i U S 
*££ U ft&m 8 9 (166 mg, 0.579 mmol) £ £ LTiW 36%T'#fc 0 

iH NMR (8 ppm, DMSOde): 8.19 (brs, 2H), 7.98 (d, J=8.6 Hz, 1H), 7.95 (d, 
J=1.6 Hz, 1H), 7.45 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 
1H), 4.06 (m, 1H), 1.20 (d, J=6.6 Hz, 6H). 
Mass (m/z): 287 (M + +l). 

IR (KBr, cm 1 ): 1672, 1653, 1641, 1594, 1540, 1527, 1508. 
5c*£*f : Ci3Hi4N 6 O 2 -0.3H 2 O t LX 
: C 53.45%, H 4.75%, N 28.52% 
ttJHfi : C 53,53%, H 5.04%, N 28.81% 
MM : 221.6 -221.9t 

mnm 9 0 

5-7 5 J -2-(2-7 P ^)[1,2,4] h y T2/n[l,5-c] f !) 5 rVi&'y&to<\-4 

5: *v y ^)/b tvu-lr ^ k (fc-a^ 9 o ) 
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m&m 77 1 mm^mx\ N-r±^^f- w*jt \ 3-(w ^ yy y 
^nw^icftiT^rfro^ nz>titiU£.i$.yoz^<? (20 

mL) «fc V S^b b b U 9 0 (197 mg, 0.558 mmol) t LTlM 

36%-e#fc 0 

m NMR (8 ppm, DMSO-de): 8.27 (t, J=6.6 Hz, 1H), 7.80-7.90 (m, 3H), 7.63 (s, 
1H), 7.47 (s, 1H), 7.21 (d, J=3.3 Hz, 1H), 7.17 (s, 1H), 6.89 (s, 1H), 6.71 (dd, 
J=3.3 Hz, 2.0 Hz, 1H), 4.03 (t, J=7.0 Hz, 2H), 3.32 (dt, J=6.6 Hz, 6.6 Hz, 2H), 
2.01 (tt, J=7.0 Hz, 6.6 Hz, 2H). 
Mass (m/z): 353 (M + +l). 

IR (KBr, cm 1 ): 1662, 1657, 1649, 1616, 1566, 1531, 1508, 1223. 
jmftft : Ci6Hi6N 8 O 2 -0.8H2O t LT 

: C 52.49%, H 4.92%, N 30.49% 

: C 52.40%, H 4.84%, N 30.55% 
jgfe£ : 198.5 - 198.8^ 

mmm s 1 

5-t y -2<2-y y ^)[i,2,4] b y ry n[i,5-c]t° y s: ^y-T^/vt^i^y^v 

(ft^fe 9 1) 



V^ftxTK^fTofCo #b*lfcfi£j&fe£^y--/l' (13 mL) «fc$SI£i& 
Uffr£#J9 1 (364 mg, 1.08 mmol) ^6Mhb LttSI* 66%t*#fco 
iH NMR (8 ppm, DMSOde): 8.71 (t, J=6.3 Hz, 1H), 8.16 (brs, 2H), 7.95 (d, 
J=1.7 Hz, 1H), 7.49 (s, 1H), 7.30-7.40 (m, 5H), 7.25 (d, J=3.3 Hz, 1H), 6.74 (dd, 
J=3.3 Hz, 1.7 Hz, 1H), 4.52 (d, J=6.3 Hz, 2H). 
Mass (m/z): 335 (M++l). 

IR (KBr, cm-i): 1645, 1606, 1560, 1539, 1417, 1221, 761, 746. 
xMftm : Ci7Hi4NeO 2 -0.lH 2 O t LX 

HSlHtt : C 60.82%, H 4.22%, N 25.21% 

frWW: : C 60.74%, H 4.26%, N 25.00% 
: 224.9- 225. rC 
MMM 9 2 

5-T ^ y -2-(2-7 y /^)[1,2,4] f!)7/p [l,5-c] t° y ? ^^-7-^/V^>&^[3-(2-^- 
y t°n y $?X-W/I^)^n tVv]T ^ K Wb^fc 9 2) 

77i N-T-fe^V^f- V^i^T 5 ^Sr l-(3-T 

hVV)-2-tfpy K^ft&TKlfc&fTofCo #b^fca«ti^^y"-^ do 
mL) £*)ft1&M>U M9 2 (409 mg, 1.11 mmol) Sr &£M £ LTK$ 
54%-C#fc 0 

iH NMR (8 ppm, DMSO-de): 8.38 (t, J=6.3 Hz, 1H), 8.16 (brs, 2H), 7.96 (d, 
J=1.6 Hz, IH), 7.47 (s, IH), 7.25 (d, J=3.3 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 
IH), 3.20-3.40 (m, 6H), 2.24 (t, J=8.3 Hz, 2H), 1.93 (m, 2H), 1.73 (m, 2H). 



119- 



WO 2004/029056 



PCT/JP2003/012158 



Mass (m/z): 369 (M + +l). 

IR(KBr, cm 1 ): 1668, 1650, 1608, 1539, 1511, 1417, 744. 

7m$ffi : C17H19N7O3 t LX 

HSU1II : C 55.22%, H 5.28%, N 26.68% 

WML : C 55.28%, H 5.18%, N 26.54% 
jgfcj£ : 181.5 - 182.2°C 

mw.m 9 3 

5-T ? J -2-(2-7 y /v)[l,2,4] h V 7^/ n[l,5-c] f V % *S}/-T-%A*$>'Wl j> s9 
^r^MW^; K Wb^«J9 3) 

/M^/WT5^fctt;tT£lS&fTofc. #btbfc|a^^^^y^ (6mL) 
iUSStfi.U fb£4*9 3 (194 mg, 0.571 mmol) SrS6^i l/OR*35% 

iH NMR (5 ppm, DMSOd 6 ): 8.24 (t, J=6.2 Hz, 1H), 8.18 (brs, 2H), 7.95 (d, 
J=1.6 Hz, 1H), 7.45 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 
1H), 3.18 (dd, J=6.6 Hz, 6.2 Hz, 2H), 1.40-1.80 (m, 6H), 1.05-1.30 (m, 3H), 
0.80-1.00 (m, 2H). 
Mass (m/z): 341 (M++1). 

IR (KBr, cm 1 ): 1664, 1641, 1602, 1538, 1510, 1321. 
juMftfyf : C17H20N6O2 tLX 

MMU : C 59.92%, H 6.04%, N 24.64% 

SUMS : C 59.99%, H 5.92%, N 24.69% 
Sfe^C : 273.5 - 274.0*0 
HMI9 4 

5-7 ^ J -2-(2-y V /^)[1,2,4] h ]) T^/a [1,5-c] t° V 5 ^^-7-^^^(1,2,3,4- 

«Fii7 7 tmmttmzm^ k-t^^^vwt % 1,2,3,4-x h 

7t y*; y yKftz.XKJ&*n<zit 0 ifejxta^tt^^^/-^ 

(12 mL) i 5 I?^b b h U *fc£& 9 4 (404 mg, 1.12 mmol) Sr £ LT 

iRsp 55%-C#fc 0 

iH NMR (8 ppm, DMSO-de): 8.20 (brs, 2H), 7.95 (d, J=2.0 Hz, 1H), 7.00-7. 25 
(m, 6H), 6.74 (dd, J=3.3 Hz, 2.0 Hz, 1H), 4.77 (s, 1.2H), 4.63 (s, 0. 8H), 
3.80-3.90 (m, 0.8H), 3.60-3.70 (m, 1.2H), 2.85-2.88 (m, 2H). 
Mass (m/z): 360 (M + ). 

IR (KBr, cm 1 ): 1653, 1646, 1633, 1506, 1456, 1221. 
Ttmftffi : CisHieNeOa • 0.3 H 2 0 tVX 

nmm : c 62.35%, h 4.27%, n 23.17% 

. fh^t^C : C 62.39%, H 4.57%, N 22.98% 
jttjft : 203.0 - 203.2^ 
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H]«9 5 

y-2-(2-7 y;v)[l,2,4l h V T V o [l,5-c] fcT 5 5 W-T* Asi£vWAr<%" * 
hdr^^)t°^7^^]T5 K «b^9 5) 

mL) J: «9 f$@ii U ft^* 9 5 (325 mg, 0.875 mmol) & 6£J£bb £ LT« 

*H NMR (8 ppm, DMSO-de): 8.19 (brs, 2H), 7.95 (d, J=1.7 Hz, 1H), 7.23 (d, 

J=3.3 Hz, 1H), 7.02 (s, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 3.61 (m, 2H), 

3.30-3.50 (m, 4H), 3.23 (s, 3H), 2.40-2.60 (m, 6H). 

Mass (m/z): 371 (M + +l), 326. 

IR (KBr, cm 0: 1654, 1606, 1479, 1467, 1421, 1330. 

TtmSrffi : C 17 H 21 N703 t LX 

MHt : C 54.75%, H 5.92%, N 26.28% 

M-JMK : C 54.98%, H 5.70%, N 26.40% 
KA : 211.8-212.pTC 
HtfeM 9 6 



5-T 5 7 -2(2- 7 JJ ^)[1,2,4] h D n[l,5-c] tf U 5 i?ls-l-*A*#y9t&l-*s9 p 
fcW/ fvu) 9 J—frT ^ K 9 6 ) 

mmm 7 1 -e# bfts 5-7 5 / -2-(2-7 y ^[1,2,4] h y 7 [1,5-c] t° y 5 v 5 

^-7-^7/^>-^ (500 mg, 2.04 mmol) &DMF (50 mL) fc^ffpu 4-V^ n 
-fu fcVi^^/VfcV^v^ (429 mg, 3.06 mmol) , l-^A^ZW^Z-f'^T 
* J )7 p n fcf/V];*//^^ ^ K • 1 JfiSfeg (782 mg, 4.08 mmol) *5 £tfl-fc Kn 
df^^/ h I) 7^/-M312 mg, 2.04 mmol) fcAUfc^fflT 12 &ffflm¥Vtc B 
frl&mfrTHF (30 mU^^ny Kl/^y {3.0 g, i^np KUS^fttttt 
[rf7^Kny-V^-X (Tetrahedron Letters) , 37 # % 40 3\ 7193 H (1996 

¥)] ia«©^&xMitLfc} teitr^y if^/n^y^^w^ (7/n>*y s^tfc 

®U 3.0 g) SrJw*., SfcfcMT? 12 B^Stf 5 Lfc 0 S»^i?v?:ISiJl, 
MfiR£*l6L-fcc #bftfcgsS£r^ / (10 mL) <t DMF (10 mL) <OU 
£$$U K> ftWgk U 9 6 (420 mg, 1.14 mmol) Sr @&liit £ LTlfc^ 

56%-e#fc„ 

m NMR (8 ppm, DMSO-cU): 8.18 (brs, 2H), 7.95 (d, J=1.7 Hz, 1H), 7.22 (d, 
J=3.3 Hz, 1H), 7.00 (s, 1H), 6.73 (dd, J=3.3 Hz, 1.7 Hz, 1H), 3.50-3.65 (m, 2H), 
3.40-3.45 (m, 2H), 2.40-2.50 (m, 4H), 2.21 (d, J=6.6 Hz, 2H), 0.83 Cm, 1H), 
0.43-0.49 (m, 2H), 0.06-0.08 (m, 2H). 
Mass (m/z): 368 (M + +l). 

Hi (KBr, cm-i): 1656, 1641, 1633, 1616, 1610, 1558, 1003. 
ynmftm : C18H21N7O2 ■ 0.4 H 2 0 h LT 
m®m : C 57.56%, H 5.95%, N 26.59% 



-121- 



WO 2004/029056 



PCT/JP2003/012158 



IHH* : C 57.71%, H 5.87%, N 26.17% 
MM, : 299.2 - 299.8"C 
H»J9 7 

5-T5: y-7-[l-(2,2,2- r ]) 7 ?V* P ^}V)- 1,2,5,6- 7 1 h7tf*D t° y v^-4-f 

2-(2-7 y /v)[i,2,4] hyri/n[i,5-c]t°y Ofb£*f&9 7) 

«M7 3^tW^«l\ 2-* h^V-l^nM*^ h y 
WTsjvibi/W. 2,2,2- hV7tl'*v^steXTMzftz-XfxJ&$:?f'3fto b 

wm&wm vmmi^fto (nmD ty*/ 

(3mL) ©S^jKi: W^bU ft^fe9 7 (300 mg, 0.824 mmol) Sr 

iH NMR (8 ppm, DMSOde): 7.93 (d, J=1.0 Hz, 1H), 7.83 (brs, 2H), 7.18 (d, 
J=3.3 Hz, 1H), 6.94 (s, 1H), 6.86 (m, 1H), 6.72 (dd, J=3.3 Hz, 1.0 Hz, 1H), 
3.20-3.43 (m, 6H), 2.80-2.95 (m, 2H). 
Mass (m/z): 365 (M + +l). 

IR (KBr, cm-i): 1664, 1598, 1551, 1512, 1429, 1331, 1272, 1145. 
5mftffi : CigHisNgFsO t UT 

HM#[ : C 52.67%, H 4.15%, N 22.92% 

EMMS : C 52.75%, H 4.15%, N 23.07% 
: 247.5 - 248.2^0 (fiffl) 

mm 9 8 

5-T 5 / -2-(2-!7 y ;V)[1,2,4] h P TV n [1,5-c] t° y ^ v> V-l-Hfl/iR ^ga^/wr 
5 K (ft^*9 8) 

mmm nt wmtt&*mw n-t±^^u^jt s >^^t ^ > 

teftifCKffi&fTofco ^btlltmLfim*^* J (3mL) iW^U 

{b-a-fe 9 8 (193 mg, 0.709 mmol) fc kfef&iH <t LTID^ 50%T*#rt o 

iH NMR (8 ppm, DMSO-cU): 8.27 (t, J=6.0 Hz, 1H), 8.15 (brs, 2H), 7.95 (d, 

J=1.0 Hz, 1H), 7.46 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.0 Hz, 

1H), 3.34 (m, 2H), 1.15 (t, J=7.0 Hz, 3H). 

Mass (m/z): 273 (M + +l). 

IR (KBr, cm 1 ): 1672, 1653, 1641, 1594, 1540, 1527, 1508. 
jmftffi : Ci2H 12 N6O2-0.2H 2 O t L"C 

USHt : C 52.36%, H 4.55%, N 30.19% 

fHHIC : C 52.25%, H 4.53%, N 30.46% 
WiMs : 178.5 - 178.9°C 

mmm 9 9 

5-t ^ y -2-(2-7 y ^)[i,2,4] h y n[i,5- c ] t° y 5 ^-7-#/i^ ^iKN-o- 

^/V-N-^^/V)T 5; K (ft-a* 9 9 ) 
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<fc V £&A U K&m 9 9 (195 mg, 0.539 mmol) t L 

-CJR$22%-e#fc 0 

J H NMR (8 ppm, DMSO-de, lOO'C): 7.85 (dd, J=1.8 Hz, 0.9 Hz, 1H), 7.81 (brs, 
2H), 7.22-7.40 (m, 5H), 7.17 (dd, J=0.9 Hz, 3.4 Hz, 1H), 7.02 (s, 1H), 6.67 (dd, 
J=3.4 Hz, 1.8 Hz, 1H), 4.63 (s, 2H), 3.34 (q, J=7.0 Hz, 2H), 1.08 (t, J=7.0 Hz, 
3H). 

MMM ioo 

5-7 5/-2-(2-7!);l/)[l,2,4] h V T^/n [l,5-c] t° y * v^-7-#/M?y^(N-^:/ 
vVv-N-f y^n tVP)T ^ K IOO) 

^/Wm&mm&VftteikU it&Vol O O (150mg,0.466mmol) 

L"CW 19%-e#fc 0 
iH NMR (8 ppm, DMSO-de, 100°C): 7.85 (dd, J=1.8 Hz, 0.9 Hz, 1H), 7.81 (brs, 
2H), 7.18-7.37 (m, 5H), 7.16 (dd, J=0.9 Hz, 3.4 Hz, 1H), 6.99 (s, 1H), 6.68 (dd, 
J=3.4 Hz, 1.8 Hz, 1H), 4.60 (s, 2H), 4.21 (brs, 1H), 1.13 (d, J=6.6 Hz, 6H). 

mmm 101 

5-T 5: / -2-(2-7 y /V)[l,2,4] h ]) Ty nll,5-c] fc° y 5 i?>-7-^^V^[N-(2-7 
y /M ^/v)-N-^ S K (ffcfi* 10 1) 

HM7 7 £|B]$lfr;£&$rfflV\ NW^xf wy^7^^ N-;*^7 

/H0»£i&HE J: 9 S^jPs U -fb^ 10 1 (199 mg, 0.744 mmol) & t 
LTM61%-e#fc 0 

iH NMR (8 ppm, DMSO-de, lOOt:): 7.85 (d, J=1.7 Hz, 1H), 7.17 (d, J=3.4 Hz, 
1H), 7.01 (s, 1H), 6.68 (dd, J=3.4Hz, 1.7 Hz, 1H), 6.39 (s, 1H), 6.35 (brs, 1H), 
4.64 (s, 2H), 2.95 (s, 3H). 

HitFd 102 

5-T^ y-2-(2-7 y /V)[l,2,4] b y Tyn[l,5-c]t e y ^ v>>"7-#/V#V^[N-^ 

/v-N-(4- f y *?jv* ^/u)]t 5 K (te-a-^ 10 2) 

t°y v^M ^/VT 5 ^Kft;tTg:j2f>:HTofc 0 9 J— fish 

B»a:^©a^jSRKi-l>Wtl*U fb-8^1 O 2 (332 mg, 0.941 mmol) &6 
W 48%T*#fc 0 

iH NMR (8 ppm, DMSO-de, 80^): 8.55 (brs, 1H), 8.49 (d, J=4.5 Hz, 1H), 7.98 
(brs, 2H), 7.88 (d, J=1.8 Hz, 1H), 7.78 (d, J=7.5 Hz, 1H), 7.36 (dd, J=7.5 Hz, 
4.5 Hz, 1H), 7.19 (d, J=3.4 Hz, 1H), 7.10 (s, 1H), 6.69 (dd, J=3.4 Hz, 1.8 Hz, 
1H), 4.74 (s, 2H), 3.64 (brs, 2H), 2.89 (brs, 2H). 

mmm 103 
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r y rc^)-N-(3- 1° y v^m 5 k (it^-m 103) 

n»j 7 7t mmtt&*m\ N-rtf^xfu^T 5 ^£ 3-(3-t c y 
/vy t°;ry~ h y^H^^TRj^^ttofco^feHfca^t/^ 

y * y -/I- 1 SKif;l/©S^i t) L> ft^fe 1 0 3 (274 mg, 0.699 

mmol) * &&&ifl i LTIR^ 29%-Citfc 

iH NMR (8 ppm, DMSO-de, 80*0: 8.57 (brs, 1H), 8.49 (d, J=4.5 Hz, 1H), 7.98 
(brs, 2H), 7.88 (d, J=1.8 Hz, 1H), 7.78 (d, J=7.5 Hz, 1H), 7.36 (dd, J=7.5 Hz, 
4.5 Hz, 1H), 7.19 (d, J=3.4 Hz, 1H), 7.10 (s, 1H), 6.69 (dd, J=3.4 Hz, 1.8 Hz, 
1H), 4.75 (s, 2H), 3.64 (brs, 2H), 2.89 (brs, 2H). 
MMM 10 4 

5-7 5 j -2<2-y y /v)[i,2,4] h V T"/w [i,5-c] t° y s v'y-v^/^yilN^ ^ 

;V-N-(2- 1° y vvi-y ?vv)]7 5; K (iY&m 10 4) 
^»J7 7ilW4*ifefeflV\ N-7tf/wxfi/y^7^yl: N-y^vv-2- 

tts^Oft^MKJ: 5 #^ h b h U -fb^fe 1 0 4 (329 mg, 0.976 mmol) 

bT»80%-e#fc o 
m NMR (8 ppm, DMSO-de, 80°C): 8.52 (brs, 1H), 7.92 (brs, 2H), 7.87 (brs, 
1H), 7.76 (brs, 1H), 7.35 (d, J=7.9 Hz, 1H), 7.23-7.30 (m, 1H), 7.17 (brs, 1H), 
7.04 (s, 1H), 6.68 (dd, J=3.4 Hz, 1.8 Hz, 1H), 4.72 (s, 2H), 3.00 (s, 3H). 
HJi&#i| 10 5 

5-r^ /-2-(2-7 y/v)[i,2,4] b y ry n[i,5-c]t°y ^ v'^-^/v^v^tN-y ^ 

/U-N-(3-t°y ^/^f;u)]7 5 K (ft^l 0 5) 
MM 7 7 t|PI«l*^fe*ffiV\ N-T-fe^^H^TS y% N-y ^-3- 

t°y v^y ?vv7 ^ ^Ktt;iTK&fc*To;fc 0 #b^to»&y * y -^t 
ffigt^jww&imx. r> mss, u 105 (201 mg , 0.598 mmoi) &e 

LTHX^31%-e#fc„ 
iH NMR (8 ppm, DMSO-de, 80°C): 8.54 (brs, 1H), 8.49 (brs, 1H), 7.92 (brs, 
2H), 7.87 (d, J=1.7 Hz, IH), 7.76 (d, J=6.6 Hz, IH), 7.37 (brs, IH), 7.18 (d, 
J=3.3 Hz, IH), 7.06 (s, IH), 6.69 (dd, J=3.3 Hz, 1.7 Hz, IH), 4.66 (s, 2H), 2.93 
(s, 3H). 

Hi!#! 10 6 

5-T 5; y -2-(2-7 y /V)[l,2,4] h V 7/o[l,5-c] t° V 5 v ? >"7-^7^^[N-y ^ 

/u-n-(4- tr y i^y fvv)]7 5 K tfb£& 106) 

gttftl 7 7 tmW^^m\ N-7tf;nfWi?7^t: N-y^/v-4- 

gffil^^©S^?feKJ:t)Sfe*U 0 6 (374 mg, 1.11 mmol) &6 

fe^Ht UTl|X^66%T'#fc 0 

iH NMR (8 ppm, DMSO-de, 80°C): 8.53 0>rs, 2H), 7.92 (brs, 2H), 7.87 (brs, 

-124- 



WO 2004/029056 



PCT/JP2003/012158 



1H), 7.31 (d, J=5.0 Hz, 2H), 7.17 (brs, 1H), 7.09 (s, 1H), 6.69 (brs, 1H), 4.66 (s, 
2H), 2.95 (s, 3H). 
10 7 

5-7 5 / -2-(2-T y ^)[l,2,4] h U 7/o [l,5-c] t° JJ * ^^-7-*^y^[N-(l > 3- 
-<y /v't^ y -^-5-^ yi'^ f ^)-N-^ f />]7 5 K • l&Rtft Wb^Wl o 7) 

^(om&mmk r> u 107 (442 mg, 1.02 mmoi) & e^ B B H t 

LTJfcJts 84%XWc 0 

iH NMR (8 ppm, DMSO-de, 80t:): 7.90 (brs, 2H), 7.89 (d, J=1.8 Hz, 1H), 7.20 
(d, J=3.3 Hz, 1H), 7.07 (s, 1H), 6.75-6.78 (m, 3H), 6.71 (dd, J=3.3 Hz, 1.8 Hz, 
1H), 6.00 (s,2H), 4.54 (s,2H). 

mmm ios 

5-T 5 / -2-(2-7 U /V)[l,2,4] h V 7/n [l,5-c] fcf ]} S ^^-7-*/VaJ?^ifeIN-(4-^ 

S^it, ft-g^l 0 8 (381 mg, 0.915 mmol) LTI|X^ 75%"C 

iH NMR (8 ppm, DMSO-de, 80t:): 7.90 (brs, 2H), 7.87 (d, J=1.8 Hz, 1H), 7.25 
(d, J=7.7 Hz, 2H), 7.18 (d, J=3.5 Hz, 1H), 7.04 (s, 1H), 6.91 (dd, J=7.7 Hz, 2H), 
6.69 (dd, J=3.5 Hz, J=1.8 Hz, 1H), 4.54 (s, 2H), 3.75 (s, 3H). 
1 0 9 

5-T 5 / -2-(2-7 V fr)[l,2,4] h U Ti/ p [1,5-c] t° U $ v ? ^-7-^^^^^[N-(3-^ 
h^^y^)-N-^f;i^]7 5 K ■ lttftit 0 9) 

ffMU ft^l 0 9 (292 mg, 0.708 mmol) *&&MMik LtlK$58%f 

*H NMR (8 ppm, DMSO-de, 80t:): 7.89 (brs, 2H), 7.87 (d, J=1.8 Hz, 1H), 
7.22-7.30 (m, 1H), 7.18 (d, J=3.5 Hz, 1H), 7.04 (s, 1H), 6.75-6.95 (m, 3H), 6.68 
(dd, J=3.5 Hz, J=1.8 Hz, 1H), 4.60 (s, 2H), 3.76 (s, 3H). 
MMM 110 

5-T ^ 7-2-(2-T y /V)[l,2,4] h P 7^0 [l,5-c] bf y ^ v>>-7-#/V7i?>MN-(2-y 

h*s^y^)-N-^?vv]TS K • ltttttt tfkS-fci i o) 

MMM 7 7 kmWiJffe&ft^ N-Tir^vi^^l^i?T 5 ^£ N-^ 5vv-2- 
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ff&AU {b^l 1 0 (233 mg, 0.561 mmol) Z&&Mfnk LT«46%-C 

m NMR (8 ppm, DMSO-de, 100°C): 7.85 (d, J=1.8 Hz, 1H), 7.79 (brs, 2H), 
7.20-7.30 (m, 2H), 7.17 (d, J=3.5 Hz, 1H), 6.90-7.03 (m, 2H), 6.68 (dd, J=3.5 
Hz, J=1.8 Hz, 1H), 4.62 (s, 2H), 3.76 (s, 3H), 2.91 (s, 3H). 
MMM ill 

5-7 5 /-2-(2-7 y^)[l,2,4] h P 7/n [l,5-c] t° y 5 v^-7-#,M?y$[N-y 
/WJ-(2-*y y;Mf^)]7$ K • lttfttt Wb**l 1 1) 

urn 7 7 tmm^m^^\ N-rtf^fv^^* N-y^/v-2- 
^^/ummzMz., mm l^ast^* y n^?vKpjg<a«£ £ *? s 

ftAU-fb^l 1 1 (407 mg, 1.02 mmol) ^GMfet LTI|X^61%-e#fc 0 , 
m NMR (8 ppm, DMSO-de, 80^C): 8.54 (brs, 1H), 8.08 (brs, 3H), 7.87 (brs, 
2H), 7.65 (brs, 3H), 7.14 (brs, 2H), 6.68 (brs, 1H), 5.02 (s, 2H), 3.10 (brs, 3H). 
HWJ 112 

5-T 5: / -2-(2-7 ]) /W)[l,2,4] b y 7/o [l,5-c] hT JJ 5 >^-7-;27/M?V^[N-y ^ 

/w-N-(3-^y y /m ?viO]t 5 k ■ i &&& tft£-* 112) 

9Etti^7 7 tRI«)&^feS:ffiV\ N-7tf;vxfuyi;7^S: N-y ^-3- 
=3r/ y ;M f)VT 5 ^l^x.xaSSrfTofc 0 fcfeftfcfi^&fcJitfb**©^ 
»a:^*«SrJDiLs WW Lfc#*fc6»*7vi'J: 13 -Wife A U fb^l 1 2 

(647 mg, 1.75 mmol) frftftfeftA.* LXW 84%-C#fc. 
iH NMR (8 ppm, DMSO-de, 80^C): 9.07 (s, 1H), 8.65 (s, 1H), 8.16-8.24 (m, 2H), 
7.92 (t, J=7.0 Hz, 1H), 7.88 (d, J=1.7 Hz, 1H), 7.76 (t, J=7.0 Hz, 1H), 7.18 (d, 
J=3.5 Hz, 1H), 7.16 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.7 Hz, 1H), 4.91 (s, 2H), 3.02 
(s,3H). 
%W\ 113 

5-t ^ y -2-(2-7 y />)[i,2,4l h y n [1,5-c] t° y s: s?^-7-*^# v&MN-y ^ ' 
;i^N-(4-=¥y y /vy fw)]r 5 k Wb£-#> 11.3) 

*y y /vy 5 ^fcftjfcTfios&frofc. #6>nfctt4ri»*^ * y 

M^/VG^I^SU «3 SfeA U fb£#J 1 1 3 (276 mg, 0.592 mmol) £fi 
£JtA t LTJ|X$ 35%-C#fc„ 

iH NMR (8 ppm, DMSO-de, 80^): 8.89 (d, J=4.4 Hz, 1H), 8.21 (brs, 1H), 8.04 
(brs, 1H), 7.92 (s, 2H), 7.78 (brs, 1H), 7.66 (brs, IH), 7.45(d, J=4.4 Hz, 1H), 
7.17 (brs, IH), 7.12 (brs, IH), 6.68 (brs, IH), 5.20 (s, 3H), 3.02 (s, 3H). 

114 

5-t 5: y-2-(2-7 y^)[i,2,4] h y Tyn[i,5-c]t°y 5>?>-7-^/^v^[N-r y 
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~fu if/i/-N-(3-f V i?/^* f-riYr 5 K (ik&W 114) 

-^t^^^O^^i^S^b, 1 4 (376 mg, 1.00 mmol) 

£ &feS&.§ i LTUX^ 49%TWco 

iH NMR (6 ppm, DMSOde, 80t): 8.57 (s, 1H), 8.42 (d, J=3.8 Hz, 1H), 7.93 (s, 
2H), 7.87 (bis, 1H), 7.31 (dd, J=7.6 Hz, 3.8 Hz, 1H), 7.18 (d, J=3.3 Hz, 1H), 
7.04 (s, 1H), 6.68 (dd, J=3.3 Hz, 1.8 Hz, 1H), 4.62 (s, 2H), 4.15 (brs, 1H), 1.14 
(d, J=6.6 Hz, 6H). 

115 

5-7 ^•2-(2-7U/V)[l > 2,4] > V TS n[l,5-c] t°y 5 ^^-7-^/V^^lN-^ ^ 
;v-N-(l^f;^n^-H;Mf;v)]75 K Oft-3^1 l 5) 

g^i^/U J; 19 ff&ft U 115 (411 mg, 1.17 mmol) £ afeHiH t U 

TiR^ 55%X'#fc 0 

iH NMR (8 ppm, DMSOds, 80<C): 7.91 (s, 2H), 7.88 (d, J=l.l Hz, 1H), 7.18 (d, 
J=3.5 Hz, 1H), 7.02 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.1 Hz, 1H), 6.68 (brs, 1H), 
6.04 (brs, 1H), 5.93 (dd, J=3.1 Hz, 2.9 Hz, 1H), 4.63 (s, 2H), 3.57 (s, 3H), 2.84 
(s, 3H). 

116 

5-t ^ / -2-(2-7 y /i^)[i,2,4] h y 7/ n[i,5-c] t° y 5: ^>-7-^^ ^[n-y y 

7 D ntVl-N-(l-^^t 0 n-^-3-l'/vy^)]T5 K (flS"fr* 1 1 6) 

^*«rSI«fc=^ ± 19 £iM U 1 1 6 (565 mg, 1.50 mmol) £ Sfe 

LTJfc^ 72%^#fc 0 
iH NMR (8 ppm, DMSOde, SO'C): 7.89 (s, 2H), 7.87 (d, J=l.l Hz, 1H), 7.17 (d, 
J=3.5 Hz, 1H), 6.95 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.1 Hz, 1H), 6.59 (dd, J=2.9 
Hz, 1.7 Hz, 1H), 5.98 (dd, J=3.1 Hz, 1.7 Hz, 1H), 5.88 (dd, J=3.1 Hz, 2.9 Hz, 
1H), 4.58 (s, 2H), 4.10 (brs, 1H), 3.56 (s, 3H), 1.11 (d, J=6.6 Hz, 6H). 

mm n7 

5-7 5/-2-(2-7lI;U)[l,2,4] h V 7 ✓ n [1,6-c] fcT !7 S ^(N-;* ^ 

/>-N-7^=/W)T^ K tffc^fcl 1 7) 

M117 (131 mg, 0.354 mmol) fcSfeJSfti: ltW29%-if#fc. 

*H NMR (6 ppm, DMSOde, 80*0: 7.85 (d, J=1.7 Hz, 1H), 7.75 (brs, 2H), 

7.15-7.33 (m, 5H), 7.13 (d, J=3.3 Hz, 1H), 6.90 (s, IB), 6.66 (dd, J=3.4 Hz, 1.7 
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Hz, 1H), 4.54 (s, 2H). 
mum 118 

5-T 5 J -2-(2-y V ^)[1,2,4] h V T^/d [1,5-c] t° V 5 v?^-7-*/Vsj?^KlN-(6-^ 
p P t° JJ S^-S-'f fVklT ^ K (flS-fr* 118) 

-/ubtim^'wm&max. t> uflsa* 1 1 8 ui7 mg, 0.319 mmoi) 

£&£J£i.£ UT» 14%Ti#fc 0 

iH NMR (8 ppm, DMSOde, 80^): 8.32 (d, J=2.8 Hz, 1H), 7.87 (d, J=1.7 Hz, 
1H), 7.80 (brs, 2H), 7.79 (dd, J=8.6 Hz, J=2.8 Hz, 1H), 7.43 (d, J=8.6 Hz, 1H), 
7.16 (d, J=3.5 Hz, 1H), 7.10 (s, 1H), 6.68 (dd, J=3.5 Hz, 1.7 Hz, 1H), 3.39 (s, 
3H). 

mmm n9 

5-t$ y-2-(2-7 y^)[i,2,4] h y ri/p[i,5-c]t°y 5^^-7-*^^KIN-(2-7 

;^n^y^)-N-^f;v]7 5 K • 1&&!£ Wtfrfcl 1 9) 

SifeiiU 1 9 (134 mg, 0.329 mmol) $rg&ttii^ UT.JK$27%t 

#7t„ 

iH NMR (8 ppm, DMSO-de, 80*0: 7.95 (brs, 2H), 7.88 (d, J=1.8 Hz, 1H), 
7.26-7.45 (m, 2H), 7.10-7.25 (m, 2H), 7.18 (d, J=3.5 Hz, 1H), 7.04 (s, 1H), 6.69 
(dd, J=3.5 Hz, 1.8 Hz, 1H), 4.71 (s, 2H), 4.32 (s, 3H). 
Hi&fll 12 0 

5-T5 /-2-(2-7 y/V)[l,2,4] h y Ti/nll.S-clfy * 5?^-7-*^#^lfeIN-(3-7 
^tn^y^-N-^f^r^ K • (4fe£*l 2 0) 

WJ7 7 tl^«*^SrfflV\ N-rtf^xfvyi;7 5y§r N-^^-3- 

?¥M U fc&yo 1 2 0 (77 mg, 0.195 mmol) b"CJR¥ 16%-?# 

TCo 

iH NMR (8 ppm, DMSO-ds, 80°C): 7.90 fors, 2H), 7.87 (d, J=1.7 Hz, 1H), 
7.28-7.48 (m, 2H), 7.18 (d, J=3.3 Hz, 1H), 7.07 (s, 1H), 7.00-7.23 (m, 2H), 6.69 
(dd, J=3.3 Hz, 1.7 Hz, 1H), 4.65 (s, 2H), 3.99 (s, 3H). 
HMM 12 1 

5-T 5 / -2-(2-7 y A-)[l,2,4] h V T^/n [l,5-c] t° y $ v J ^-7-^^#V^[N-(4-7 
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SMU ft^ftl 2 1 (127 mg, 0.329 mmol) SrfifiJSifti:. UTJR*27%T 
#fc 0 

m NMR (8 ppm, DMSO-de, 80^C): 7.91 0>rs, 2H), 7.88 (d, J=1.7 Hz, 1H), 
7.30-7.44 (m, 2H), 7.18 (d, J=3.3 Hz, 1H), 7.08-7.23 (m, 2H), 7.06 (s, 1H), 6.69 
(dd, J=3.3 Hz, 1.7 Hz, 1H), 5.30 (s, 3H), 4.60 (s, 2H). 
$mm 12 2 

5-7 5 y-2-(2-7 y ;^)[1,2,4] h y T^n[l,5-c]fc°y 5 ^y-7-^7^^V^[N-(2-^ 
o D-O^-N-^ <?MT 5 K ■ 1 12 2) 

Lx fc^fe 1 2 2 (91 mg, 0.220 mmol) &&£&&k LXtiL* 18%X'&ft 0 
m NMR (8 ppm, DMSO-de, 80°C): 7.93 (brs, 2H), 7.88 (d, J=1.7 Hz, 1H), 
7.28-7.53 (m, 4H), 7.18 (d, J=3.3 Hz, 1H), 7.06 (s, 1H), 6.69 (dd, J=3.3 Hz, 1.7 
Hz, 1H), 4.75 (s, 2H), 3.79 (s, 3H). 

mmm 123 

5-T ^ >-2-(2-7 V ^)[l,2,4] h V Ti/ci[l,5-c]k°y $^^-7-*/UaR^K[N-(4-^ 
nn^y^-N^f/HT^ K • lttfttt 2 3) 

Rai^/ujjSftSrJll*., Lfci£i&4r 2v7 p n;V —^i 9 U <b^»l 2 3 

( 144 mg, 0.342 mmol) £ 6 &HA £ UTUX^ 28%l?#fc 0 
J H NMR (5 ppm, DMSO-de, 80*0: 7.90 (brs, 2H), 7.87 (dd, J=1.8 Hz, J=0.8 Hz, 
1H), 7.33-7.48 (m, 4H), 7.18 (dd, J=3.3 Hz, J=0.8 Hz, 1H), 7.06 (s, 1H), 6.68 
(dd, J=3.3 Hz, 1.8 Hz, 1H), 4.61 (s, 2H), 4.47 (s, 3H). 

mmm 124 

5-7^/-2-(2-7!);W)[l,2 ( 4] 7 ^ n [l,5-c] t° JJ ^ v^-tf/l'^&lN-^ 
;^-N-(6-^ TvVfcT y v f ^-2-f7V^ f7V)]T ^ K 12 4) 

g^a^/Vj; 5 S^b b 0 U 1 2 4 (277 mg, 0.832 mmol) %&&M£h t L 

-Clfcspi 64%X'#fc 0 

iH NMR (8 ppm, DMSO-ds, 80°C): 7.82-7.96 (m, 3H), 7.56-7.70 (m, 1H), 
7.05-7.20 (m, 3H), 7.04 (s, 1H), 6.64-6.71 (m, 1H), 4.66 (s, 2H), 2.98 (s, 3H), 
2.48 (s, 3H). 
a 12 5 

5-7^-2-(2-7y;i/)[l ( 2,4] h V 7/o[l,5-c]t'y ? ArXl/WSR-J V 

y a tvv-N-(4- tr y ^a-)]t 5 K 125) 
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mmm7 1 kmmtt&&m\ .N-rtf;nfvyv?75^ N-^y^n 
tvw4-t° y >vm $ y^ft^r^trfTo^o #e>*ifca^*^^ 9 y 

~/V£|»*^©ftfr#ilU 5 Wfc*UflJfi* 1 2 5 (174 mg, 0.458 mmol) 

iH NMR (8 ppm, DMSO-de, 80^): 8.50 (d, J=5.4 Hz, 2H), 7.93 (brs, 1H), 7.88 
(d, J=1.8 Hz, 1H), 7.34 (d, J=5.4 Hz, 2H), 7.18 (d, J=3.1 Hz, 1H), 7.07 (s, 1H), 
6.70 (dd, J=3.1 Hz, 1.8 Hz, 1H), 4.61 (s, 2H), 4.19 (brs, 1H), 1.13 (d, J=6.6 Hz, 
1H). 

HUM 12 6 

5-r 5 y -2-(2-7 y ^)[i,2,4] h v r/o [1,5-c] t°y 5 e?y-7-#/M?y$[N-(2-y 

hdr^^)-N-(3-t°y v>/vy^/V)]T5: K 2 6) 

JOfc«7 7ilBI*4^feSrfllV\ N-T*?vV^V^T5V&N-(2-y 

f^gt^/UX I? U 12 6 (318 mg, 0.816 mmol) SrSfe^t L 

TJ|X$41%-C'#fc„ 

iH NMR (8 ppm, DMSO-de, 80VY- 8.55 (brs, 1H), 8.46 (d, J=3.3 Hz, 1H), 7.93 
(brs, 2H), 7.87 (d, J=1.8 Hz, 1H), 7.75 (d, J=7.9 Hz, 1H), 7.31 (dd, J=7.9 Hz, 
3.3 Hz, 2H), 7.18 (d, J=3.5 Hz, 1H), 7.06 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.8 Hz, 
1H), 4.73 (s, 2H), 3.51 (s, 3H), 3.18 (brs, 2H), 3.06 (brs, 2H). 

mmm 127 

5-r $ y -2<2-y y ^)[i,2,4] > y 7/n[i,5-c] tr y 5 i^-7-#/i^^i£[N-^ 

/u-N-(3- bT y v^vy fw)]r 5 K Wb#* 12 7) 

HM7 7 tmmttm&m\ N-7t^*fl'^75y«r 
t°y v^vy fflST 5 ^^ft^rasSSrfiofc. #&ftfc&£fiic»£y« 9 /-Ark 
|Wx^oa^ttiKJ:OffiHfiftU 2 7 (312 mg, 0.465 mmol) 

L-CHX^28%T*#fc 0 
iH NMR (8 ppm, DMSO-de, 80°C): 8.55 (brs, 1H), 8.48 (d, J=4.6 Hz, 1H), 7.91 
(brs, IH), 7.87 (d, J=1.6 Hz, IH), 7.77 (d, J=7.7 Hz, IH), 7.35 (dd, J=7.7 Hz, 
4.6 Hz, IH), 7.18 (d, J=3.5 Hz, IH), 7.06 (s, IH), 6.69 (dd, J=3.5 Hz, 1.6 Hz, 
IH), 4.66 (s, 2H), 3.36 (q, J=7.1 Hz, 2H), 1.09 (t, J=7.1 Hz, 3H). 

mMm 128 

5-t ? y -2-(2-7 y ^)[i,2,4] b y r y*n [1,5-c] t° y 5 i^-7-#/vtf^[N-(2-^ 

n n t° y v?^-3--f /vy ^)-N-y fMT 5 K 12 8) 

mum 77 1 mmttmzm\ N-7t^ifi^ys?7 5 N-y ^-2- 

* n n ey v^^-3-^^y 5 yfcftfcTRfcSrff ofeo #^tbfca^feS: 
y ^ y -/l^lt^^©il-S« £ *> #*£iBi U fb-a-Jfe 1 2 8 (159 mg, 0.416 
mmol) fcefitt**LTlR*20%t?#fc. 

iH NMR (8 ppm, DMSO-de, 80°C): 8.34 (brs, IH), 7.91 (brs, 2H), 7.88 (d, J=1.7 

Hz, IH), 7.84 (brs, IH), 7.46 (dd, J=7.5 Hz, 4.8 Hz, IH), 7.01 (brs, IH), 6.69 
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(dd, J=3.3 Hz, 1.7 Hz, 1H), 4.74 (s, 2H), 3.00 (s, 3H). 
HMJl 2 9 

5-7 ^ J -2<2-y V /l^)[l,2,4] > V T^/n [l,5-c] \?D % i?^-7-* ;V*V|[N-if 
/U-N-(2-^ not"!) v^^-3-^ >v* 77V)]7 ^ K Mb^fe 12 9) 

^ n d try frtf-W % yKft7LXfcfo$:ftoti 0 nbfild&£&M* 

-AskffiSt^tWW&imS: 5 U fc<&% 1 2 9 (250 mg, 0.636 

mmol) ^»!HTW30%t#f: D 

iH NMR (8 ppm, DMSO-de, 80°C): 8.33 (brs, 1H), 7.93 (brs, 2H), 7.88 (d, J=1.7 
Hz, 1H), 7.83 (brs, 1H), 7.44 (dd, J=7.5 Hz, 4.8 Hz, 1H), 7.18 (d, J=3.3 Hz, 1H), 
6.99 (brs, 1H), 6.69 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.72 (s, 2H), 3.42 (q, J=7.0 Hz, 
2H), 1.12 (t, J=7.0Hz,3H). 

mmm 130 

5-7 ^ / -2-(2-7 V ^)[l,2,4] fP7/a [l,5-c] t° y 5; ^^-7-*/U#^«MK-^ ^ 
;v-N-(6-t« ^/vtf y i?^-3->f fr* ?vk)]7 5 K Wb^W 13 0) 

S-Sixf/i' J; 0 U fb£^ 1 3 0 (65 mg, 0.178 mmol) I:S#.Ibbh i: 

U-CJtZ^28%X*#fCo 

iH NMR (8 ppm, DMSO-de, 80*0: 8.41 (brs, 1H), 7.91 (brs, 2H), 7.87 (d, J=1.8 
Hz, 1H), 7.64 (dd, J=8.1 Hz, 2.0 Hz, 1H), 7.22 (d, J=7.8 Hz, 1H), 7.19 (d, J=3.5 
Hz, 1H), 7.06 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.8 Hz, 1H), 4.60 (s, 2H), 2.90 (s, 
3H), 2.45 (s, 3H). 
13 1 

5-7 ^ / -2-(2-7 y /^)[l,2,4] h V 7 ^ n [l,5-c] t° V 5; v^-7-#/l^ 
;i^-N-(6-^ hdp-S/triJS?^"3->f^^)]T5 K Mfr&fc 1 3 1) 

p< f^>t°y ^^-3-^yv^ ^7 5 i'tuftjfcTEJiS'MTofco #6>Jifc&^J*«J 
Srcc^y-/vi:BKfe^^«)S^*iSE^t>W3teiaU fb£^13 1 (216 mg, 
0.560 mmol) & &£J£iH £ 25%T'#fc 0 

!H NMR (8 ppm, DMSO-de, 80°C): 8.13 (brs, 1H), 7.92 (brs, 2H), 7.87 (dd, 
J=1.7 Hz, 0.7 Hz, 1H), 7.71 (d, J=8.3 Hz, 1H), 7.19 (dd, J=3.3 Hz, 0.7 Hz, 1H), 
7.07 (s, 1H), 6.79 (d, J=8.3 Hz, 1H), 6.69 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.56 (s, 
2H), 3.86 (s, 3H), 2.90 (s, 3H). 

nmm 132 

5-7^-2-(2-7!)/V)[l,2,4] h J? 7 / o [l,5-c] t° y ^ v>^-7-;i7/M?>«[N-^ 
/V-N-(6-^ h^^yi>^-3-<>'M^)]7^ K Ofb^fcl 3 2) 
HftW7 7 fcR**#ifcSrJBV\ N-7tf/uxfv^7 5 y£ N-^^-6- 
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fcBia^yl'iOBIMbU ik&fol 3 2 (247 mg, 0.627 mmol) i: 

*H NMR (8 ppm, DMSO-cU, 80^): 8.14 (brs, 2H), 7.93 (brs, 2H), 7.88 (dd, 
J=1.9 Hz, 1.0 Hz, 1H), 7.72 (d, J=8.3 Hz, 1H), 7.19 (dd, J=3.3 Hz, 1.0 Hz, 1H), 
7.05 (s, 1H), 6.78 (d, J=8.3 Hz, 1H), 6.69 (dd, J=3.3 Hz, 1.9 Hz, 1H), 4.57 (s, 
2H), 3.85 (s, 3H), 3.33 (q, J=6.9 Hz, 2H), 1.09 (t, J=6.9 Hz, 3H). 

mmm 133 

5-T 5 y -2-(2-7U^)[l,2,4] h V T"Jv [l,5-c] t° D K ^V-7-*^^[N-(2-lf 
JJ v^/M ?W)-N-(2,2,2- h y 7^nxf^)l7 ^ K Mfc£* 13 3) 

2*»m 7 hmmttm*m\ N-(2-f y 

fvl^-2,2,2- h U 7^n^^VT5: V^ftxT^^=fTo^ 0 #btlfcte 

i&mz^i-yk&m^/wm&fei&kvw&ihu \*&m \ 3 1 (201 mg, 

0.475 mmol) & £l &MM> t UT W 22%-C#fc 0 

iH NMR (8 ppm, DMSO-cU, 80*0): 8.50 (d, J=3.5 Hz, 1H), 7.99 (s, 2H), 7.87 (d, 
J=0.9 Hz, 1H), 7.68-7.78 (m, 1H), 7.23-7.35 (m, 2H), 7.17 (d, J=3.3 Hz, 1H), 
6.99 (brs, 1H), 6.68 (dd, J=3.3 Hz, 0.9 Hz, 1H), 4.90 (s, 2H), 4.36 (brs, 2H). 

134 

5-T ^ / -2-(2-7 y A-)[l,2,4] MJTyn [1,5-c] t° y 5 v^^-tf/l^V^N-;* ^ 
;v-N-(2-/> ?vH* y v> ^-3-Y /v> fvi-)]T 5 K (4k&%) 13 4) 

7< ^ / J: 5 ftftOk U it&M 1 3 4 (226 mg, 0.632 

mmol) t LTJ|X^40%-e#fc o 

iH NMR (8 ppm, DMSO-cU, 80^): 8.34 (brs, 1H), 7.87 (brs, 3H), 7.60 (d, J=7.6 
Hz, 1H), 7.15-7.25 (m, 2H), 7.06 (s, 1H), 6.69 (brs, 1H), 4.68 (s, 2H), 2.92 (s, 
3H), 2.49 (s, 3H). 

mm 1 135 

5-t ^ y -2<2-y y /v)[i,2,4] b y ry n [1,5-c] t°y s: vi"i-t>;vi$vm&-<6-? 

X2 n t° y v^-3-^/!^ ^/V)-N-^ fv^T ^ K 13 5) 

mum 7 kmmttm*m\ N-rtf/i/xfu/^^yir N-y^-6- 

^ n a t' y v^-3-^/M ^A-T 5 ^tft^TS:^^fTofc 0 #bfrfci|fi£^<£r 
Adffy i^if ;V©i^t|J; 5 Sg| t s it^m 1 3 5 (296 mg, 0.779 
mmol) ZSGMMib LTlfc^44%-C#fc 0 

iH NMR (8 ppm, DMSOde, 80^): 8.39 (s, 1H), 7.92 (brs, 2H), 7.88 (dd, J=1.8 
Hz, 0.7 Hz, 1H), 7.82-7.90 (m, 1H), 7.48 (d, J=7.0 Hz, 1H), 7.19 (dd, J=3.5 Hz, 
0.7 Hz, 1H), 7.09 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.8 Hz, 1H), 4.66 (s, 2H), 2.94 (s, 
3H). 

HiS^iJ 13 6 

5-T 5 / -2-(2-T y /V)[l,2,4] h V T i/n[l,5-c] t° y 5; ^-7-#^^{N-[(6-^ 
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d p) t? ]} ^vkl-N-^MT ^ K 13 6) 

^ p p k°y v^-3-f ?7V7 5: yfC^xiT^^fTofc. #btlfcftM^ 
-^f-^i^^^om-a-^<J:t)S^H B BL > fl^lfel 3 6 (349 mg, 0.870 
mmol) %&&1fc&k LTM47%Tl#fc 0 

*H NMR (8 ppm, DMSO-de, 80*0): 8.40 (s, 1H), 7.93 (brs, 2H), 7.88 (dd, J=1.8 
Hz, 0.7 Hz, 1H), 7.82-7.90 (m, 1H), 7.47 (d, J=8.1 Hz, 1H), 7.34 (dd, J=3.5 Hz, 
0.7 Hz, 1H), 7.08 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.8 Hz, 1H), 4.66 (s, 2H), 3.36 (q, 
J=7.0 Hz, 2H), 1.10 (t, J=7.0 Hz, 3H). 
1 3 7 

5-7 ^ y -2-(2-7 V ^)[1,2,4] b y Ti/ P[l,5-c]t°y S: ;l>tf*n\ti-(2'* 
f 1° y S^-3-f fv^HSM ?vkl7 5 K (it-Br^ 13 7) 
H»J7 7 kW\mttfe*^\ N-T-fe^^V^T^^Sr N-^5VV-2- 
h^v-t°y v 5 ^-3-^/^^^T ^ ^ftxTK/SSr^ofc,, jl^f:» 
^^-^^i:^^^<D^«J;t)^ H B B t^b^l 3 7 (350 mg, 0.926 
mmol) £6£J£tf B £ LTHX^49%-e#fco 

m NMR (8 ppm, DMSO-de, 80*0: 8.09 (brs, 1H), 7.91 (brs, 2H), 7.88 (d, J=1.7 
Hz, 1H), 7.18 (d, J=3.3 Hz, 1H), 7.00 (dd, J=7.2 Hz, 3.9 Hz, 1H), 6.69 (dd, 
J=3.3 Hz, 1.7 Hz, 1H), 4.59 (s, 2H), 3.90 (brs, 3H), 2.96 (s, 3H). 

nmsm 13 8 

5-T? y-2-(2-7 y /V)[l,2,4] b y 7y n[l,5-c]t°y ? v'V^-^/^V^N-^^ 
/V-N-[2-(3-t°y i?;l/)xf^]}7 5 K «fe£#l 3 8) - 

-2-(3-t° y S^)^?W7 ? ^ft;iT®S£fTofc 0 #^fcfe£j»£^ * y 

-/v-* mst^/^<om^fm z. v m%£k uit&m 1 3 8 aoo mg, 0.220 mmoi) 

m NMR (8 ppm, DMSO-de, 80°C): 8.40 (brs, 2H), 7.90 (brs, 3H), 7.50 (brs, 
1H), 7.20 (brs, 2H), 6.70 (brs, 2H), 3.60 (brs, 2H), 3.10 (brs, 2H), 2.97 (s, 3H). 

mmm 139 

5-T ? / -2-(2-T y /^)[1,2,4] h y 7/ p [l,5-c] t° y ? v^-7-#/Wff ^{N-;* 
7t-N-[2-(4-t°y ^v)if;v]}7 5 K 3 9) 

7 £|53aft#££;BV\ N-T-fe^/^^W^v'T?^^ N-^fvW 
-2-(4- tT y ^/v)^/V7 ? ^^ftx.T^^fTofc 0 #b*ifcm£$fe&^ * / 
-/^i^^/Vc^l^lSU 9 #3£a Ute£^ 1 3 9 (100 mg, 0.268 mmol) 

m NMR (8 ppm, DMSO-de, 24°C): 8.53 Obrs, 0.4H), 8.45 (brs, 0.4H), 8.37 (brs, 
1.2H), 8.19 (brs, 2H), 7.95. (d, J=1.8 Hz, 1H), 7.74 (d, J=7.0 Hz, 1H), 7.49 (d, 
J=7.0 Hz, 1H), 7.20-7.26 (m, 1.6H), 6.87 (s, 0.4H), 6.73 (dd, J=3.3 Hz, 1.8 Hz, 
1H), 6.63 (s, 0.6H), 3.64 (t, J=7.5 Hz, 0.4H), 3.52 (t, J=7.5 Hz, 0.6H), 3.01 (s, 
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0.6H), 2.93 (s, 0.4H), 2.88*3.03 (m, 2H). 

m&m 140 

5-7 5 y -2-(2-7 y ;k)[l,2,4] by 7 Vxi [l,5-c] t° y 5 ^-7-^ A^-Tr/v* yy=^ 
b^ (^fel 4 0) 

S^tHU fk£*14 0 (165 mg, 0.781 mmol) £}?fc|l#J£A £ LTJRsp 64% 

*H NMR (8 ppm, DMSO-de, 24^C): 8.18 (brs, 2H), 7.95 (dd, J=1.8 Hz, 0.9 Hz, 
1H), 7.21 (d, J=3.4 Hz, 0.8 Hz, 1H), 7.05 (s, 1H), 6.73 (dd, J=3.4 Hz, 1.8 Hz, 
1H), 3.40-3.70 (m, 8H). 
MMM 14 1 

5-7 5: y -2<2-y V ^)[l,2,4] b y 7 n [1,5-c] t° y 5: v 5 7U=cis-2,6-v 5 y f- 

jv^;v^s y ^-4-^r A^r b y (-fb£#> i 4 l ) 

^il-g-^ISU 9 SUA U tt^fe 1 4 1 (226 mg, 0.781 mmol) A 
£ LTHX^64%-C#fc 6 

iH NMR (8 ppm, DMSO-de, 24"C): 8.17 (brs, 1H), 7.94 (brs, 1H), 7.21 (d, J=3.4 
Hz, 1H), 7.02 (s, 1H), 6.73 (dd, J=3.4 Hz, 1.8 Hz, 1H), 4.35 (d, J=12.4 Hz, 1H), 
3.69 (d, J=12.4 Hz, 1H), 3.40-3.60 (m, 2H), 2.65-2.79 (m, 1H), 2.40-2.50 (m, 
1H), 1.15 (d, J=6.3 Hz, 3H), 1.00 (d, J=6.3 Hz, 3H). 
Hffiffl 1 4 2 

5-7 5 7 -2-(2-7 y A-)[l,2,4] b V 7^o[i,5-c]t°y 5: > ? ^-7-i'/^=t o ^y ^y=<^- 
bv Mb-a-fla 4 2) 

S^|bU»1 4 2 (144 mg, 0.459 mmol) &6&3£A£ LT«45%T* 

iH NMR (8 ppm, DMSO-de, 100^C): 7.84 (dd, J=1.7 Hz, 0.8 Hz, 1H), 7.77 (brs, 
2H), 7.17 (dd, J=3.3 Hz, 0.8 Hz, 1H), 6.95 (s, 1H), 6.68 (dd, J=3.3 Hz, 1.7 Hz, 
1H), 3.46 (brs, 4H), 1.45-1.70 (m, 6H). 

MMM 14 3 

5-7 5 S-2-(2-7 V ^)[1,2,4] b V 7 V u [1,5-c] fcT P 5 ^^-7-^^=4-^^^ 
y^/=^b> (1^14 3) 
HJfefi 7 7 £ m«-fc£8c£JlV\ N-7-fe^^l/>-^7 5 4-^ «^/Hf^ 

®m*. V HtH Us <b-&» l 4 3 (199 mg, 0.842 mmol) £ bTflX 

§ps69%-C#fc„ 
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iH NMR (8 ppm, DMSOd 6 , 100°C): 7.85 (d, J=1.7 Hz, 1H), 7.84 (brs, 2H), 

7.16 (d, J=3.3 Hz, 1H), 6.95 (s, 1H), 6.68 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.00 (brs, 
4H), 2.90 (brs, 1H), 1.58-1.73 (m, 2H), 1.05-1.20 (m, 2H), 0.94 (d, J=6.2 Hz, 
3H). 

$mm 14 4 

*<})i?;=trh> (fls^«ii4 4) 

^5 ^y^t-CHf&lrtfofc. /-/ufclfflft^/v© 
SMIi 5 fl^fi U fc^fe 1 4 4 (68 mg, 0.208 mmol) & Bfifti t UT 
IK* 26%1?#fc 0 

iH NMR (8 ppm, DMSO-de, 25^): 8.16 (brs, 2H), 7.94 (dd, J=2.0 Hz, 0.7 Hz, 
1H), 7.21 (dd, J=3.3 Hz, 0.7 Hz, 1H), 7.01 Cs, 1H), 6.73 (dd, J=3.3 Hz, 2.0 Hz, 
1H); 3.85-3.96 (m, 1H), 3.40-3.58 (m, 2H), 3.26 (s, 3H), 3.11-3.38 (m, 2H), 
1.74-1.94 (m, 2H), 1.37-1.54 (m, 2H). 

mmm 145 

5-7 5/ -2-(2-7 U /V)[l,2,4] MIT/p [l,5-c] tf JJ $ V-7-f /V=3-^ Tv^bV* 

UiV**-^ (-fb-g-flfci 4 5) 

I? ffgift U \\&m 1 4 5 (149 mg, 0.573 mmol) £j§fc2t&£i& t LTUX 
^ 47%-C#fco 

iH NMR (8 ppm, DMSO-de, 100°C): 7.85 (d, J=1.8 Hz, 1H), 7.77 (brs, 2H), 

7.17 (d, J=3.3 Hz, 1H), 6.95 (s, 1H), 6.68 (dd, J=3.3 Hz, 1.8 Hz, 1H), 3.80 (brs, 
2H), 2.90 (brs, 1H), 2.65 (brs, 1H), 1.56-1.70 (m, 2H), 1.38-1.55 (m, 1H), 
1.10-1.28 (m, 1H), 0.85 (s, 3H). 

H»1 1 4 6 

5-T $ J -2-(2- 7 y A-)[l,2,4] M)7/n [l,5-c] fc° !? S v 5 ^-7->f ^=^A- t K n- 
-1,4-^-^rf-if k°^/^=^ h ^ (Ml4 6) 

1 4 6 (148 mg, 1.18 mmol) LtKI 97%T'#fc 0 

iH NMR (8 ppm, DMSOd 6 , lOOt): 7.85 (dd, J=1.7 Hz, 0.9 Hz, 1H), 7.79 (brs, 

2H), 7.17 (d, J=3.4 Hz, 0.9 Hz, IH), 7.00 (s, IH), 6.68 (dd, J=3.4 Hz, 1.7 Hz, 

IH), 3.68-3.75 (m, 8H), 2.00-2.21 (m, 2H). 

WI14 7' 

5-r ^ y -2-(2-7 y />)[i,2,4] h y r s / n [1,5-d t° y 3; s?>-7-r /v=2-(3- 1° y s^) 

t v<i; iV=^ b ^ • 1 Wb'fr* 14 7) 

7 tmm£jj&%m\ N-7tf^xfu^r$^ 2-(3-t°y^ 

-135- 



WO 2004/029056 



PCT/JP2003/012158 



^■£#1 1 4 7 (230 mg, 0.588 mmol) k LX&m 47%T*#fc 0 

*H NMR (8 ppm, DMSO-ds, 80°C): 8.71 (brs, 1H), 8.18 (d, J=6.7 Hz, 1H), 7.88 
(brs, 1H), 7.87 (d, J=1.7 Hz, 1H), 7.77 (brs, 1H), 7.18 (d, J=3.3 Hz, 1H), 7.11 (s, 
1H), 6.69 (dd, J=3.3 Hz, 1.7 Hz, 1H), 3.30 (brs, 2H), 2.80 (brs, 1H), 1.34-1.75 
(m, 6H). 

14 8 

5-T 5 / -2-(2-y V ^)[l,2,4] h V T V v [l,5-c]t° U ^ i?y-7-j ju=K°u V *J~JV= 
frhy M14 8) 

¥$£i£ L> 1 4 8 (90 mg, 0.296 mmol) £6&>gi> £ LTUX^ 29%"C# 

/to 

*H NMR (8 ppm, DMSO-de, 100*0: 7.85 (dd, J=1.7 Hz, 0.9 Hz, 1H), 7.75 (brs, 
2H), 7.18 (dd, J=3.4 Hz, 0.9 Hz, 1H), 7.12 (s, 1H), 6.69 (dd, J=3.4 Hz, 1.7 Hz, 
1H), 3.51 (brs, 4H), 1.80-1.95 (m, 4H). 

mmm 149 

(2R)-(2-^ h Tvl^bTn V i?~sU=5-T $ J -2-(2-7 V /V)-7-[l,2,4] 

u [1,5-c] t° y 5: ^^-7-r /v=^ h y {tt&m 149) 

Hli7 7tH^^IV\ N-T-fe^^V^T5^Sr(2S)-(+)-^ h 

Rcc^©a^i«|C J: 9 IftgA L> 1 4 9 (148 mg, 0.769 mmol) Sr 6& 

J$A i URI 63%T#fc. 

m NMR (8 ppm, DMSO-de, 100°C): 7.85 (dd, J=1.7 Hz, 0.8 Hz, 1H), 7.78 (brs, 
2H), 7.18 (dd, J=3.4 Hz, 0.8 Hz, 1H), 7.09 Cs, 1H), 6.68 (dd, J=3.4 Hz, 1.7 Hz, 
1H), 4.35 (brs, 1H), 3.57 (brs, 1H), 3.23 (brs, 2H), 1.71-2.00 (m, 3H). 

mmm 150 

5-t 5 / -2<2-y y ^)[i,2,4] b y t9 o [1,5-c] y $ ^-7-f /M4- 1 K cfSp-V 
-4-7^-/v)t"^y v>y=^h^ (ftrtMfel 5 0) 

-4- 7 x y ^fctt&TSJS&fTo /c„ # bftfcfi£j&^£r 2-^p^V- 
/V £ ftSS^^Oii^ffi^i J: 9 W3£i& U fb-a-fe 1 5 0 (173 mg, 0.427 mmol) 
% t LTJIX^ 35%T#fc 0 

iH NMR (8 ppm, DMSO-de, 80°C): 7.88 (brs, 3H), 7.51 (d, J=7.3 Hz, 2H), 7.33 
(t, J=7.3 Hz, 2H), 7.21 (t, J=7.3 Hz, 1H), 7.18 (d, J=3.3 Hz, 1H), 7.06 (s, 1H), 
6.69 (brs, 1H), 4.39 (brs, 1H), 3.15-3.87 (m, 4H), 1.85-2.10 (m, 2H), 1.52-1.85 
(m, 2H). 
Him 1- 5 1 
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5-T5y-2-(2-7y/k)[l,2,4]b"UT> f n[l,5-c]tfIJ S&f-l-JA^dBrf*** Kn 

4 y /^ h y (ft&m i5i) 

'n>f y*y y r'fcftjfc.-CRJ&fcfTofc. Wfoixfcft^rictt^BSIai^J: 5 S^f 
b b b U 1 5 1 (239 mg, 0.653 mmol) £ SfeSS b% LTUX^ 51%X*#fe„ 

iH NMR (5 ppm, DMSO-de, 28°C): 8.14 (brs, 2H), 7.94 (d, J=1.7 Hz, 1H), 7.21 
(d, J=3.3 Hz, 1H), 6.98 (s, 0.6 Hz), 6.93 (s, 0.4H), 6.73 (dd, J=3.3 Hz, J=1.7 Hz, 
1H), 3.90-4.15 (m, 1H), 3.40-3.60 (m, 1H), 3.00-3.25 (m, 2H), 1.10-1.95 Cm, 
12H). 

£tt09 15 2 

5-T 5: J -2-(2-7 JJ /V-)[l,2,4] h V T"J& [l,5-c] tf JJ 5 i^-7-^/^=teans--r # t 
Kp^ y *y y /V=/r t> y tffrg-fc 1 5 2) 
Hffitil 7 7 t IHtift#}fe&ffll\ N-T-fe^/v^^ Wv^T $ y* trans-x* t 

Ko-r y^y y y\z.ftx.x%m*ftiiZa m^rm^m^wsk^^^ «? s 

^Sb b bU -fbS-fcl 5 2 (194 mg, 0.533 mmol) *&&1fc§ik ItlUf 42%T'# 
fc. 

iH NMR (8 ppm, DMSO-de, 25°C): 8.13 (brs, 2H), 7.93 (dd, J=1.7 Hz, 0.7 Hz, 
1H), 7.19 (dd, J=3.5 Hz, 0.7 Hz, 1H), 6.71 (dd, J=3.5 Hz, 1.7 Hz), 4.50 (d, 
J=12.9 Hz, 0.5H), 4.33 (d, J=12.9 Hz, 0.5H), 3.67 (d, J=12.9 Hz, 0.5H), 3.53 (d, 
J=12.9 Hz, 0.5H), 2.99 (t, J=11.6 Hz, 0.5H), 2.68 (t, J=11.6 Hz, 0.5H), 2.64 (t, 
J=11.5 Hz, 0.3H), 2.34 (t, J=11.5 Hz, 0.7H), 0.75-1.80 (m, 12H). 

mmm 153 

5-t$ y-2-(2-7 y /i^)[i,2,4] h y ry a[i,5-c]b°y $^^-7-^/1^=3,5-^^^ 

ifXLTj i?;=sr b y (ft&Vo 15 3) 

mtfoM 7 7t mmttife*%i<\ N-r-t^^v^T $ v& 3,5-v^ ^/v 

flS^ft 15 3 (114 mg, 0.305 mmol) £ LTlR* 25%Titfc 0 

iH NMR (8 ppm, DMSO-de, 80<C): 7.87 (brs, 3H), 7.18 (d, J=3.1 Hz, 1H), 6.95 
(s, 1 Hz), 6.69 (dd, J=3.1 Hz, J=1.8 Hz, 1H), 4.41 (brs, 2H), 3.65 (brs, 2H), 
2.26 (brs, 2H), 1.60 (brs, 2H), 0.85 (brs, 6H). 

mmm 154 

5-7 $ y-2-(2-y y /v)[i,2,4] h y ry t3[i,5- c ]fc°y $ vis-i-j a*^*a>k K07 

if t°-;U=/r h ^ (-fb-g-fe 15 4) 

W $ y£ft;iTKJ&£fTofco # b ftfc&fe&^ %^*Vyb mk^^U 
^SIJ; $ fl^ B B B U fls£* 1 5 4 (227 mg, 0.699 mmol) £ 6£J£iH i LX$L 
^55%T'#fc 0 

!H NMR (8 ppm, DMSO-de, 25^): 8.15 (brs, 2H), 7.94 (d, J=1.7 Hz, 1H), 7.21 
(d, J=3.3 Hz, 1H), 6.98 (s, 1 Hz), 6.73 (dd, J=3.3 Hz, J=1.7 Hz, 1H), 3.54 (t, 
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J=5.0 Hz, 2H), 3.37 (t, J=5.0 Hz, H), 1.49-1.78 (m, 8H). 

mmm 155 

[5-T 5 J -2<2-7 V /v)[l,2,4] YVTVn [1,5-c] bf U $ ^-7-T /l/]*/V#=^-4- 
7*=7Wf-<y ^V-4-#/Wtf ~ MJ (ft£# 15 5) 

a^/U©a^ftWCJ;9lM6*U fb^fel 5 5 (145 mg, 0.346 mmol) 

m NMR (8 ppm, DMSO-de, 27°C): 8.19 (brs, 2H), 7.94 (dd, J=1.8 Hz, 0.7 Hz, 
1H), 7.59 (d, J= 7.4 Hz, 1H), 7.47 (dd, J=7.4 Hz, 7.2 Hz, 1H), 7.39 (t, J=7.2 Hz, 
1H), 7.21 (dd, J=3.5 Hz, 0.7 Hz, 1H), 7.15 (s, 1H), 6.73 (dd, J=3.5 Hz, 1.8 Hz, 
1H), 4.63 4.72 (m, 1H), 3.92-4.02 (m, 1H), 3.26-3.39 (m, 1H), 3.01-3.14 (m, 
1H), 2.23-2.32 (m, 1H), 2.00-2.20 (m, 3H). 

mmm 1 5 6 

5-T 5 S-2-(2-7 U^)[l,2,4] h V 7/n[l,5-c]l:'!) 5; 5?^-7->fA«4- k Kn*^ 
k°^P ^/=^ b ^ Ub-a-^J 15 6) 
HJSM7 7ilPI*4*feMV\N-7'-fe^3c^-v^s?T5^Sr4-k Kn^> 

a > U flS'&tt 1 5 6 (180 mg, 0.500 mmol) S: t fCflX* 41% 

iH NMR (8 ppm, DMSO-de, 80°C): 7.87 (dd, J=1.6 Hz, 0.8 Hz, 1H), 7.80 (brs, 
2H), 7.18 (dd, J=3.5 Hz, 0.8 Hz, 1H), 6.96 Cs, IB), 6.68 (dd, J=3.5 Hz, 1.6 Hz, 
1H), 4.51 (d, J=4.0 Hz, 1H), 3.77 (m, 2H), 3.70 (brs, 1H), 3.11-3.29 (m, 2H), 
1.69-1.85 (m, 2H), 1.31-1.49 (m, 2H). 

mmm 157 

5-T^ /-2-(2-7 y A-)[l,2,4] b V T^n [1,5-c] k°y ^ ^^-7--Y^=l,4-^^f- 
-8-Tif^k°n[4,5)r^=/^=^b^ 5 7) 

k 0 p[4,5]r# >K<X7LXfcfc$:fT^tz 0 #btLfca^4*Sr^ # ^ 
^ixf^oi^Iiijfflt, ^#J1 5 7 (180 mg, 0.488 mmol) «r 
6 bT«40%-C#fc o 

iH NMR (8 ppm, DMSO-de, 80^): 7.88 (d, J=1.7 Hz, 1H), 7.80 (brs, 2H), 7.84 
(brs, 2H), 7.18 (d, J=3.3 Hz, 1H), 7.03 (s, 1H), 6.70 (dd, J=3.3 Hz, 1.7 Hz, 1H), 
3.91 (brs, 4H), 3.55 (brs, 4H), 1.51-1.56 (m, 4H). 

HJSFlI 15 8 

5-T ^ /-2-(2-7 y /^)[1,2,4] h y TVn [1,5-c] k° y ^ ^^-7-^^=4-^^^^ 

^jw*-^ (ft^«i5 8) 
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ft&m 1 5 8 (137 mg, 0.342 mmol) £ t LTM 28%T#fc„ 

m NMR (8 ppm, DMSO-cU, 80*0: 7.87 (dd, J=1.8 Hz, 0.8 Hz, 1H), 7.85 (brs, 

2H), 7.22-7.30 (m, 2H), 7.17 (dd, J=3.5 Hz, 0.8 Hz, 1H), 7.12-7.21 (m, 3H), 

6.95 (s, 1H), 6.68 (dd, J=3.5 Hz, 1.8 Hz, 1H), 4.34 (brs, 1H), 3.78 (brs, 1H), 

2.86 (brs, 1H), 2.56 (d, J=7.1 Hz, 1H), 1.73-1.95 (m, 0.3H), 1.53-1.72 (m, 0.7H), 

1.09-1.28 (m, 2H). 

UltSM 15 9 

5-7 5/-2-(2-7y^)[l,2,4] MJ T ✓ n [l,5c] tf ]} 5 i?^-7->f ^=4-(2-fc Kn* 
v^^/V) U $V =<5r f V «b^#J 15 9) 

7^P^^^fflV\N-T-fe^/^^V^T$^Sr4-t°-<y v 5 ^ ' 

ft^flfc 1 5 9 (152 mg, 0.427 mmol) £ i: LTJR^ 35%X-#fc 0 

»H NMR (8 ppm, DMSO-de, 80*0: 7.87 (d, J=1.7 Hz, 1H), 7.86 (brs, 2H), 7.18 
(d, J=3.4 Hz, 1H), 6.96 (s, 1H), 6.69 (dd, J=3.4 Hz, 1.7 Hz, 1H), 4.38 (brs, 1H), 
4.00-4.15 (m, 2H), 3.74 (brs, 1H), 3.40-3.53 (m, 2H), 2.90 (brs, 2H), 1.55-1.80 
(m, 2H), 1.35-1.45 (m, 2H), 1.01-1.25 (m, 2H). 
HifeFlI 16 0 

5-75 y-2-(2-y y /i-)[i,2,4] h y p[i,5-c]t°y s /v=4-tf^y s?/ 

f^jj *V=^ f y ({frg^ 16 0) 

f^y v^^^R^TKJS^fTofco Ibbiciltm&rfMat: * 9 J —}V-%ft&x.*J-jv 
«fc ■? W£iH U 1 6 0 (173 mg, 0.439 mmol) & £ LTM 3 6 % 

iH NMR (8 ppm, DMSOds, 80°C): 7.87 (brs, 3H), 7.17 (d, J=3.5 Hz, 1H), 6.97 
(s, 1H), 6.69 (dd, J=3.5 Hz, 1.7 Hz, 1H), 4.40 (brs, 1H), 3.79 (brs, 1H), 2.89 
(brs, 6H), 2.43 (brs, 1H), 1.60-1.87 (m, 1H), 1.13-1.58 (m, 9H). 
IHJSM 16 1 

[5-T5 /-2-(2-7 y /W)[l,2,4] r » T ^ P [l,5-c] fcT 5 5 ^-7-#/M?=/V]t°-<y 
5?^-4-*A'#^RT5 K Wb^lfcl 6 1) 
Idife0ij7 7 t^^lrffiV\N-7tf^xfi/yi?7 5 ^Srfc^y v^-4- 

fal/— > 3 yf5;i^ ffr£#Jl 6 1 (213 mg, 0.598 mmol) Sr&ftgfti: 
t-CJlX^49%-C*#fCo 

iH NMR (8 ppm, DMSO-de, 80°C): 7.87 (brs, 3H), 7.17 (d, J=3.3 Hz, 1H), 6.97 
(s, 1H), 6.80 (brs, 2H), 6.69 (dd, J=3.3 Hz, 1.8 Hz, 1H), 4.31 (brs, 0.5H), 3.78 
(brs, 0.5H), 2.80-3.20 (m, 2H), 2.25-2.30 (m, 2H), 1.45-1.80 (m, 4H). 

mam 1 6 2 

5-t 5: y -2-(2-7 y /v)[i,2,4] h y t^p[i,5-c] tr y 5 ^^-7-r /v=4-^v^/w- 

t KD^fcVi)i;/=^by (ftl^ftl 6 2) 
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MMM7 7 tmm^mi^Wti-T^^^^y^T ^ y% 4r*ls*JM4r 

m^^fD^mm^^W^U ft^l6 2 (101 mg, 0.244 mmol) 
M B B a t LXUm 20%-rmti. 

m NMR (8 ppm, DMSO-de, 80°C): 7.87 (dd, J=1.7 Hz, 0.7 Hz, 1H), 7.86 (brs, 
2H), 7.20-7.32 (m, 5H), 7.18 (dd, J=3.3 Hz, 0.7 Hz, 1H), 6.94 (s, 1H), 6.69 (dd, 
J=3.3 Hz, 1.7 Hz, 1H), 4.25 (s, 1H), 4.16 (brs, 1H), 3.52 (brs, 1H), 3.20 (brs, 
2H), 2.73 (s, 2H), 1.31-1.60 (m, 4H). 
1 



6 9 10 mg 

?L$£ 30 mg 

m&mwtB is mg 

jtfy tf=/VT/V3— tV 1.5mg 

^f7 U >fl^^*>^A 0. 5mg 

9mm 2 
mm 

'fb-a-fe 7 3 10 mg 

?Lt£ 30 mg 

m&MWffi 15 mg 

# y tr=/vr^3 —/v- i. 5mg 

7f7 y ^-r^V^A 0. 5mg 

mm 3 

ffr^ 7 6 10 mg 

?L$t 30 mg 

AMMNRtt 15 mg 

tK y tf =./l^T/V=a —A' 1. 5mg 

^fTD^v^V^ 0.5mg 
OT$J4 

fls£$8 4 10 mg 

%m 30 mg 

mmmn 15 m g 

zK y \f — /VT/V=«— A' 1. 5mg 
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^TT^iv^v'^ 0.5mg 



f frg* 8 9 10 rag . 

SLft 30 rag 

m&wm is mg 

# y Vsi/UTA'a'— As 1. 5mg 

^77 !J i/'B^^S'? A 0. 5mg 
8ftl0!l6 

mm 

fb-n^ 6 9 2 mg 

ttt^Xtt ' 200 rag 

mW*W?y 24 mg 

so mg 

&#tffll!g7k • 1. 72 raL 

mm 7 

7 3 2 mg 

flWH^Xffi 200 mg 

mmnw?> 24 m g 

aitffi^y-feU^ 50 mg 

mfiMMS* I- 72 mL 

-f frgMfc 7 6 2 mg 

**^Xtt 200 mg 

mmm^y^y 24 mg 

aitffi^yiry^ - 50 mg 

£OT«7k 1. 72 mL 

fl^fe 8 4 2 mg 

ftH^Xjfe 200 mg 

HMWPJtV^^ 24 mg 
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mtR?V*Vy 50 mg 

mtm%* 1. 72 mL 
1 0 

mm 

jb^t) 8 9 2 rag 

fitSS^WXift 200 mg 

ttWVMW?* 24 mg 

a#tffl^y-fey>- 50 m g 

&WOT^7K 1-72 mL 
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4)fi&t> t < te#W&<Di&&7^* / ^'K 



0£t\ 

ndfi0~3 <D»c£r*U 

Ri3ai3iO?R 13b «i^— iftttJIftoT, TfcSfSJBiWs ^b^, ffiftT/u* 
;K ftft^ p TVV^K *&t> L < te#g&#)«T/V# /-OK B 

t> t < f±#B&^WJ£«3SH*£* B*t> U < \*#Wm(OT u>(/Kl& 

-t-a\ Rwa & i # R i3b asiwrt-siiasw^ t h* fcfc o -t*K»^ n r 

/^/K Bftt>L<fi#B&©T9-/K BtM>L<tt#B8W>3Sr** 
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ne. Risa # i Ri» (4^ ti?tifft& nd, Ri3a fe* J: tf Risb £ pg-? fc V) s 



7)-$5£(c 3 ) 



^fCo^ 16 (C3, 

ne 



rat, 



8)-«5£CE») 
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C=CH £«U 

«*fi»©T y -/k gmt> t< te#m&<D%mmmmmm. 



V™W 14 CR2°=CR 2 i R 2O *5i0R2Ml|Rl-^fc{4M^o-C, tRUI 

R 19 ttaK*]*^ ■*t>U<ll*lj|©fi8l7^ % g&1> b< te#g 
^«T^*y-r;K lilt L< li^f i^Oii^i!' a7/^/K g 

-«5*;(a*) 



nh, R22a, R22b % R28«*5 ( J:tJtR28bf4^^g(nB n d % R13a^ 

ris^ RUt&kxfiR™ tm^foZ) *&ti)K 
tcfc UVziW /55 CH=CH -et»5t§ R* 9 ttg&t> L < te^fi&OT !> - 

10) -CHaNHR^ [5*rt» % Rtofcm&tL<\*&fgM<DiJmT/i'*/K i&Mis 

# u T^*JK g&t> l < n.i$&&<r><sm.T fr* SJ/K g&fc L < n 

#m&(DT v g&t> l < t&¥W8&>%&tm.m&& wmi> u < 



9)— JK^CF 1 ) 



— V— W-R 



19 
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D 5a 

? 



-(CH2)nb-C(R6a)(Re»»)(OR') 0**, nb, RK R 6t *5<fct>* R 7 
ittifBnd, R 1Sa , Ri3b*3«i;TJ«R 16 t^-efeS) fcitf 



(5£tf\ na> RB»*3i^R'*tt-tlxWfl(rlBi:|Rl«T?*)5) 

11) -CHsNR^c (5£«K R**5itJ«R 4c ttmmiulBR 14a *5«ty t R 14b i 
IrI«"T?*)S) > 

-(CH^-C&fcOCR^XOR?) (=S;«K nb, R«v R 6b *3*t* R 7 tt^ft-eft 
-NR^R8 b R 8b :fcJ;t>*R 8 M:±^ftmiiLiia£I^T*&6) 

q t±fcmm*ntz.n 3,4--^ h*^^/^*-*-} -e*£ft£ [1,2,4] bvry 
n [i,5-c] tr y 5: *s ymM&t. ittt*<o*m±Sft& Zfiztiu 

2. R*# 

5) gm t> t < tt#8&<& Tn^f/K 

6) -|«(A 8 ) 



R 



5a 



N^ D 5b (B ) 
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7)-K(C3) 



pi oa 
ne 




16 



(5£<K ne, R«\ R^^^-R^ntti^timBtmmx^h^) % 
8)-^^(Ei) 



-?&5f»#tf>f£ia 1 IB^[1,2,4] h ]) Ti/p[l,5-c]t°y >;i?yi^|fcf^ 

3. R3^-CEfcNHR4a R4a teM^I^T^S) \ -(CB9 n b-C(R&XR 6b )(OR') 

o^*, nb, R6\ R6b *5 * t>* R7 ntti^mu t mmx*h z> ) as i u<-nr«»r» 
fimsT«^$tufcT y -7VT-fc^it*oi£ffl i latt© [1,2,4] hjt/b 

4. R3^-CH2NHR4» R 4 MlMlEi:lRia-efe5) T'Sm^ftfcT y - 
/H»*>*»3fc©l&ffl 1 IE«0[1,2,4] MJ7/n[l,5-c]t e y 5 ^>UI»flc*fcW: 

5. 7 y -/W*S7a.=^"Cas>5»*©|5H 3 4 !B«©[1,2,4] h V T"/ 

6. R 3 ^-CH 2 NR*R4c(^;ifi x R4b^5j ; 0E4cti j e^tuM12il^aT*fc5) > 
-(CH2>nb-C(R 6a )(R 6 b)(OR 7 ) (5£«*\ nb, R 6a , Ret *5 it/ R? tZZti^titmt 

mmx*hz>) 3sj:t5-NR««R«» (s^f , R 8b *5«tD5R 8 Mi-e*i j etLiaiBi:^i?$) 

7.. R3^-(CH 2 ) nb -C(R6»)(RaO(OR7) (it<K nK R<\ R«»33j:^ R' ti^rtb 

©[1,2,4] h U7/p[l,5-c]t'!) ^ ^ft^ft £ ft ft* ©3SS3±Sf £ £ ft 5 ifi 0 
8. R3^-NR«aR8b R8b^«t^R«»f^^^|Bi:^T»feS) "Cffi 
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9)-«(Fi) 



— V— 
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10. R3^-^^;(c 3 ) 



f&ffl 1 f2fc©[l,2,4] h U T^n[l,5-c]t°y ^ i?>mWft$itcte*<Dmm±W® 

11. R s ^-CH20Ri6(^^R 16 «ltilBi^-efc5)-efc6W*©^ffl 115 
$©[1,2,4] h V T^n[i,5-c]t°y $i?^m#*ttft*<Dmm±¥f&ZivZtiL 

12. R3^-|giC(E0 



(it*, nf, ng s X™Y*3ct^Ri 7 (t^tt^BulE^I^«-Cfc5) -C«>5«l*© 
ISffl 1 I5«©[1,2,4] I> V ryn[l,5-c]t°y 5 v^^ftjsfc (i^<D S*a_hSf£ 

13. nf tf$ 1 T?$> 19 % ng *S 1 "Cfe 5 , X™Y ^ C=CH -C*>5»*©«fiH 12 
|BS©[1,2,4] h y Tyn[l ( 5-c]t°y § ^^UI^frSfctt^OSIiaiff^SHSift. 

14. R 17 ^g^%t<(^gm©ig^T^/WT-fc5i»^©^H 12 SfcWt 
13 !Btt©[l,2,4] f y 7^ n[l,5-c]t°y 5^^fl^*fc«^©^S±fF^$tL 

15. R^-jKCF 1 ) 



«©[i,2,4] h y rya[i,5-c]t°y $ &vBmftttiztt*nm&±ftnfZfrziiLo 

16. R 3 ^-)&5S;(A 3 ) 





19 
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R 13a R 13b 

"^Cf RMa (a3) 

C£4\ nd, R 13a , R 13 \ Ri*:i3J:tfRi*tt*ft^ft#llBfcl38^fc3) "CfeS 
±f?&£ftS& 0 

17. nd as Offc!), R 13a 33 J: V R 13b o X BHUW^^^tKf*©* 
ffl 16 B«0[l,2,4j h y T>/n[l,5-c]t°y * ^^f^^fctt-tOlBIiffftS 

18. nd^o-CfcD,R 13a *5«tt^R 13b /5 s 7K^^X'fe'5if*^fSffl 16 I2itf> 
[1,2,4] h U7/c[l,5-c]tl 5 ^V^ft£7ci±^<Dli3±i^£ft3& 

19. R^itf R«*tf5|^— tfelil^ot, 7k^^^fc«tt^tjL<f^ 
ffift03teiRT/^^"Cife5HI*©l5Ba 16 ~ 18 ©V>T tb*^E|Bft©[l,2,4] h 

y Tyn[i,5- C ]t°y $ ^^^^fc^ j e©na±fi : ^$ti5^ 

20. R"°*5«ktf R 14b ^PS-t-S^^t-ftKl^o-CfiJfet) b< tt*Sift 
©»M^«-tat»*^«SH 16 ~ 18 ©V^fta>fciB«©[l,2 t 4] h y T 

yn[i,5- c ]t°y =• i?^&fttLitte*<Dmm±.&®£fts£. 

21. r 3 j&sjM'$/k e^t> ix tt^ffifeoiffiRT^/^/^fcttfiifefc l 

<f±*il»©Tn>r^-C«)5»*©«SiB 1 IB«fe©Il,2,4] byry n[l,5-c]bTy 

$ ^ ^^^^-^ (Dmm±m& £ ft s J£ 0 

22. Q*S**IiS^*>5tt*©*fii8 1 ~ 21 OV^^tCfB«©[l,2,4] h y 

r/n [1,5-c] t° y ^ ^^as^tf * ti-t ©^±1^ $ ft 5*&o 

23. R 1 i57 3J;V-(?fe5^C|li 1 ~ 22 <0^-f fta>fcfBtt©[l,2,4] h V 

r/P [1,5-c] t° y ^ s?yfW#*.fc»'t©IBi±llF#$*t** B 

24. R2«*^Tfc5lt*^^IS 1 ~ 23 ©V^-f il^»J:IB«0[l f 2,4] b 
y T y a [1,5-c] t° y 5 v 5 V'gNWfcS: tt-t ©HS±fF^ £ ft 5 *£o 

25. Hl#©«£ffl 1 ~ 24 <DV^-fft^iB«©[l,2,4]hyTi/n[l,5-c]t o y 5 

26. ffi#<D®M 1 ~ 24 <DV^ft/S^lB«©[l,2,4]hyTyn[l,5-c]t o y 5 

27. It^Ot&ffl 1 ~ 24 ©V^-fft^|3*<D[l,2,4]hyr^n[l,5-c]t°y 5 

28. !i5fc<Df&ig i ~ 24 <Dv^ft^(ciBit©[i,2,4] h y p[i,5-c]t° y 5; 
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29. *~*>y>fct&ffl&<Dmk<otzto<?>to*viGm 1 ~ 24 ©vvfna* 
^ib«©[i,2,4] h y 7/p[i,5-c] t°y 5 s^yii»#*fctt*©SBi±ffF*$ns 

30. ?^ffimmni(Dgm<Dtcib<Dm&<Dm® 1 ~ 24 ©vvfha»we*&© 

[1,2,4] h y T^n[i,5-c]f y 5: ^yii^|fctt^©II±|ft^5l©tffl 0 

31. 7t/ A2A S^flc©«tBSJilc:A*-t-5«IJS©i&K33 it)«/4fctt 

^BS^©sa3t«)fc»©i&*©i£ia 1 ~ 24 m^i*ti^ia^[i,2,4]byTy 

n [1,5-c] t° y §..^>«*^*fctt*.©J^±IB*.4ii/«il[©l£Ji. 

32. W^Olaffl 1 ~ 24 ©V^*ltf*fcfB*i0[l,2,4] h y T ✓o[l,5-c]tf U S 

^^ss^ft:* fc f±-t (omm±mm £ ft 5 & fc l x^-^-r 57^' 

33. r^y/^.-r-*, mfm»±&m* aids jbj^ 

»J©^5i©fc*©ft^©^H 1 ~ 24 ©VN-f^^lES©[l,2,4]hyT^P 
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